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QUINAZOIilNE DERIVATIVES AS INHIBITORS OF VEGP RECEPTOR TYROSINE KINASES 



The present invention relates to quinazoline derivatives, processes for their 
preparation^ pharmaceutical compositions containing them as active ingredient, methods for 
the treatment of disease states associated with angiogenesis and/or increased vascular 
S permeability, to their use as medicaments and to their use in the manufacture of medicaments 
for use in the production of antiangiogenic and/or vascular penneability reducing effects in 
warm-blooded animals such as humans. 

Normal angiogenesis plays an important role in a variety of processes including 
embryonic development, wound healing and several components of female reproductive 

10 function. Undesirable or pathological angiogenesis has been associated with disease states 
including diabetic retinopathy, psoriasis, cancer, rheumatoid arthritis, atheroma, Kaposi's 
sarcoma and haemangioma (Fan et al, 1995, Trends Pharmacol. Sci. 16: 57-66; Folkman, 
1995, Nature Medicine 1 : 27-3 1). Alteration of vascular penneability is thought to play a role 
in both normal and pathological physiological processes (CuUinan-Bove et al, 1993, 

15 Endocrinology 133: 829-837; Senger et al, 1993, Cancer and Metastasis Reviews, 12: 303- 
324). Several polypeptides with in vitro endothelial cell growth promoting activity have been 
identified including, acidic and basic fibroblast growth factors (aFGF & bFGF) and vascular 
endotiielial growth factor (VEGF). By virtue of the restricted expression of its receptors, the 
growth factor activity of VEGF, in contrast to that of the FGFs, is relatively specific towards 

20 endothelial cells. Recent evidence indicates that VEGF is an important stimulator of both 
normal and pathological angiogenesis (Jakeman et al, 1993, Endocrinology, 133: 848-859; 
Kolch et al, 1995, Breast Cancer Research and Treatment, 36:139-155) and vascular 
permeability (Connolly et al, 1989, J, Biol. Chem. 264: 20017-20024). Antagonism of VEGF 
action by sequestration of VEGF with antibody can result in inhibition of tumour growth 

25 (Kim et al, 1993, Nature 362: 841-844). Basic FGF (bFGF) is a potent stimulator of 

angiogenesis (e.g. Hayek et al, 1987, Biochem. Biophys. Res. Commun. 147: 876-880) and 
raised levels of FGFs have been found in the serum (Fujimoto et al, 1991, Biochem. Biophys. 
Res. Commun. 180: 386-392) and urine (Nguyen et al, 1993, J. Natl. Cancer. Inst. 85: 241- 
242) of patients with cancer. 

30 Receptor tyrosine kinases (RTKs) are important in the transmission of biochemical 

signals across the plasma membrane of cells. These transmembrane molecules 
characteristically consist of an extracellular ligand-binding domain coimected through a 
segment in the plasma membrane to an intracellular tyrosine kinase domain. Binding of 
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ligand to the receptor results in stimulation of the receptor-associated tyrosine kinase activity 
which leads to phosphorylation of tyrosine residues on both the receptor and other 
intracellular molecules. These changes in tyrosine phosphorylation initiate a signalling 
cascade leading to a variety of cellular responses. To date, at least nineteen distinct RTK 
5 subfamilies, defined by amino acid sequence homology, have been identified. One of tiiese 
subfamilies is presently comprised by the fins-like tyrosine kinase receptor, Flt-1, the kinase 
insert domain-containing receptor, KDR (also referred to as Flk-1), and anotiier fins-like 
tyrosine kinase receptor, Flt-4. Two of these related RTKs, Flt-1 and KDR, have been shown 
to bind VEGF with high aflanity (De Vries et al, 1992, Science 255: 989-991; Teraian et al, 

10 1992, Biochem. Biophys. Res. Comm. 1992, 187: 1579-1586). Binding of VEGF to these 
receptors expressed in heterologous cells has been associated with changes in the tyrosine 
phosphorylation status of cellular proteins and calcium fluxes. 

The present invention is based on the discovery of compounds that inhibit the effects 
of VEGF, a property of value in the treatment of disease states associated with angiogenesis 

15 and/or increased vascular permeabiUty such as canc^, diabetes, psoriasis, rheumatoid 

arthritis, Kx^osi's sarcoma, haemangioma, lymphoedema, acute and chronic nephropathies, 
aflieroma, arterial restenosis, autoimmune diseases, acute inflammation, excessive scar 
formation and adhesions, endometriosis, dysfunctional uterine bleeding and ocular diseases 
with retinal vessel proliferation including macxilar deg^^ation. 

20 VEGF is a key stimulus for vasculogenesis and angiogenesis. This cytokine induces a 

vascular sprouting phenotype by inducing endothelial cell proliferation, protease expression 
and migration, and subsequent organisation of cells to form a c^illary tube (Keck, P.J., 
Hauser, S.D., Krivi, G., Sanzo, K., Warren, T., Feder, J., and Connolly, D.T., Science 
(Washington DC), 246: 1309-1312, 1989; Lamoreaux, W.J., Fitzgerald, M.E., Reiner, A., 

25 Hasty, K.A., and Charles, S.T., Microvasc. Res., 55: 29-42, 1998; Pepper, M.S., Montesano, 
R., Mandroita, S.J., Orci, L. and Vassalh, J.D., Enzyme Protein, 49: 138-162, 1996.). In 
addition, VEGF induces significant vascular permeability (Dvorak, H.F., Detmar, M., 
Claffey, K.P., Nagy, J.A., van de Water, L., and Senger, D.R., (Int. Arch. Allergy Lnmimol., 
107: 233-235, 1995; Bates, D.O., Heald, R.I., Curry, F.E. and WilUams, B. J. Physiol. 

30 (Lond.), 533: 263-272, 2001), promoting formation of a hyper-permeable, immature vascular 
network which is characteristic of pathological angiogenesis. 

It has bera shown ttiat activation of KDR alone is sufficient to promote all of the 
major phenotypic responses to VEGF, including endothelial cell proliferation, migration, and 
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survival, and the induction of vascular permeability (Meyer, M., Clauss, M,, Lepple- 
Wienhues, A., Waltenberger, J., Augustin, H.G., Ziche, M., Lanz, C, Biittner, M., Rziha, H- 
J., and Dehio, C, EMBO J., 18: 363-374, 1999; Zeng, H., Sanyal, S. and Mukhopadhyay, D., 
J. Biol Chem., 276\ 32714-32719, 2001; Gille, H., Kowalski, J., li, B., LeCouter, J., Mofifat, 
5 B, Zioncheck, T.F., Pelletier, N. and Ferrara, N., J. Biol, Chem., 275: 3222-3230, 2001). 

Ihtemational patent applications publication numbers WO 98/13354, WO 01/32651 
and WO 01/77085 describe VEGF receptor tyrosine kinase inhibitors. Ihtemational patent 
explication publication number WO 01/21594 describes a broad scope of quinazoline 
derivatives but with a different activity to those of the present invention; compounds of WO 

10 01/21594 inhibit aurora-21dnase. Compounds ofWO 98/13354 and WO 01/32651 possess 
activity against VEGF receptor tyrosine kinase (RTK) and also possess some activity against 
epidemial growth factor (EGF) RTK. Intemational patent application publication number 
WO 02/18372 and European Patent Application No. EP0566226 describe anilinoquinazolines 
which inhibit EGF RTK. Intemational patent applications publication numbers WO 00/55141 

15 and WO 04/006846 also describe inhibitors of EGF RTK. The compounds of WO 98/13354 
and WO 01/32651 are generally more potent against KDR than against Flt-1 and generally 
fliey are more potent against VEGF RTK than against EGF RTK. A potential problem with 
some VEGF RTK inhibitors is that they have been found to act as potassium channel blockers 
and are positive in a hERG assay; such activity may give rise to ECG (electrocardiogram) 

20 changes mv/va 

Surprisingly we have now found compounds of tiie present invention to be potent 
KDR and/or Flt-1 inhibitors as well as potent inhibitors of EGF RTK and to be inactive or 
oxily weakly active in a hERG assay. ^ 

According to one aspect of the present invention there is provided a compound of the 
25 formula I: 




wherein: 
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Zis-NH-, -O-or-S-; 

represents bromo or chloro; 

represents Ci-aalkoxy or hydrogen; 
R^ is selected from one of the following three groups: 
5 (i)Q^X^- 

wherein represents -0-,-S- or -NR"^- wherein R"^ is hydrogen, Ci-aalkyi or Ci.3alkoxyC2- 
aalkyl and is selected &om one of the following ten groups: 

1) (wherein is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently &om O, S and N, which heterocyclic group 

10 bears at least one substituent selected from Ca-salkenyl, C2.5alkynyl, Ci-6fluoroalkyl, aminoC2- 
ealkanoyl, CMalkylaminoCi^alkanoyl, di(Ci^alkyl)aminoC2-6alkanoyl, Ci^alkoxyCi- 
4alkylaminoC2.6alkanoyl, Ci^fluoroalkanoyl, carbamoylCi-aalkyl, Ci-4alkylcarbamoylCi- 
ealkyl, di(CMalkyl)carbamoylCi^alkyU Ci-ealkylsulphonyl and Ci-efliJoroalkylsulphonyl and 
which heterocyclic group may optionally bear a further 1 or 2 substituents selected from C2- 

15 5alkenyl, C2-5alkynyl, Ci-6fluoroalkyl, Ci^alkanoyl, aminoC2-6alkanoyl, Ci^alkylaminoCa. 
ealkanoyl, di(CMalkyl)aminoC2^5alkanoyl, Ci-4alkoxyCMalkylaminoC2-6alkanoyl, Ci. 
gfluoroalkanoyl, carbamoyl, Ci^alkylcarbamoyl, di(Ci-4alkyl)carbamoyl, carbamoylCi-ealkyl, 
Ci^alkylcarbamoylCi^alkyl, di(Ci-4alkyl)carbamoylCi-6alkyl, Ci-^alkylsulphonyl, Ci- 
efluoroalkylsulphonyl, 0x0, hydroxy, halogeno, cyano, CMcyanoalkyl, Ci-4alkyl, Ci- 

20 4bydroxyalkyl, Ci-4alkoxy, CMalkoxyCMalkyl, Ci-4alkylsulphonylCi^alkyl, Ci. 

4aIkoxycarbonyl, CMaminoalkyl, Ci^alkylamino, di(Ci^alkyl)amino, Ci-4alkylaminoCi. 
4alkyl, di(CMalkyl)aminoCMallqd, Ci-4alkylaminoCMalkoxy, di(Ci^alkyl)aminoCi^alkoxy 
and a group -(-0-)f(Ci-4alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocycUc group with 1-2 heteroatoms, selected 

25 independently from O, S and N, which cycUc group may bear one or more substituents 
selected from CMalkyl), 

or Q bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if is and is -O- then must bear at least one substituent 
selected from C2-5alkenyl, C2.5alkynyl, Ci-4alkoxyCi^alkylaminoC2-6alkanoyl, carbamoylCi. 
30 ealkyl, CMalkylcarbamoylCi-ealkyl, and di(CMalkyl)carbamoylCi-6alkyl and optionally may 
bear a ftirther 1 or 2 substituents as defined hereinbefore; 

2) Ci-salkylW^Q^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(0)-, -0C(0)-, -NQ^C(OK 
-C(0)NQ\ -SOiNQ^ -NQ^S02- or-NQ^- (wherein Q\ Q\ Q^ and each 
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independently represents hydrogen, Ci-aalkyl, Ci-aalkoxyCa-salkyl, Ca-salkenyl, C2.5alkyQyl or 
Ci-4haloalkyl) and is as defined hereinbefore; 

3) Ci-salkylQ^ (wherein is as defined hereinbefore); 

4) C2-5alkenylQ^ (wherein is as defined hereinbefore); 
5 5) Ca-salkynylQ^ (wherein is as defined hereinbefore); 

6) CMalkylW^CMalkylQ^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(0)-, -0C(0)- - 
NQ**C(0)-, -C(0)NQ^-, -NQ"S02- or-NQ^^- (wherein Q^ Q^^ Q^^ and Q^^ 

each independently rq)resents hydrogen, Ci-salkyl, Ci-3alkoxyC2-3alkyl, C2-5alkenyl, C2- 
salkynyl or Ci^aloalkyl) and is as defined hereinbefore); 
10 7) C2.5alkenylW^CMalkylQ^ (wherein and are as defined hereinbefore); 

8) C2.5alkynylW^CMalkylQ^ (wherem and are as defined hereinbefore); 

9) CMalkylQ^^(Ci^alkyl)j(W^)kQ^'^ (wherein is as defined hereinbefore, j is 0 or 1, k is 0 
or 1, and Q^^ and Q*"* are each independently selected fi-om hydrogen, Ci-salkyl, cyclopentyl, 
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocycUc group with 1-2 

15 heteroatoms, selected independently firom O, S and N, which Ci-aalkyl group may bear 1 or 2 
substituents selected &om 0x0, hydroxy, halogeno and Ci-4alkoxy and which cycUc group 
may bear 1, 2 or 3 substituents selected firom C2-5alkenyl, C2.5alkynyl, Ci-efluoroalkyl, Ci. 
^alkanoyl, aminoC2^alkanoyl, Ci-4alkylaminoC2-6alkanoyl, di(Ci^alkyl)aminoC2^alkanoyl, 
CMalkoxyCi^alkylaminoC2..6all!^oyl, Ci^fluoroalkanoyl, carbamoyl, CMalkylcarbamoyl, 

20 di(CMalkyl)carbamoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi^alkyl, di(Ci- 

4a]kyl)carbamoylCi^alkyl, Ci^alkylsulphonyl, Ci^fluoroaHcylsulphonyl, 0x0, hydroxy, 
halogeno, cyano, CMcyanoalkyl, Ci^alkyl, Ci-4hydroxyalkyl, Ci-4alkoxy, CMalkoxyCi. 
4alkyl, CMalkylsulphonylCi^alkyl, Ci-4alkoxycarbonyl, Ci-4aniinoalkyl, CMaDcylamino, 
di(Ci-4alkyl)amino, Ci-4alkylaminoCi-4alkyl, di(CMalkyl)aminoCi-4alkyl, CMalkylaminoCi. 

25 4alkoxy, di(Ci-4alkyl)aniinoCi-4alkoxy and a group -(-0-)f(Ci-4alkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocycUc 
group with 1-2 heteroatoms, selected independently fi-om O, S and N, which heterocyclic 
group may bear one or more substituents selected fi-om Ci-4alkyl), with the provisos that Q^^ 
caimot be hydrogen and one or both of Q^^ and Q^"^ must be a 5-6-membered saturated or 

30 partially unsaturated heterocyclic group as defined hereinbefore which heterocyclic group 
bears at least one substituent selected firom C2-5alkenyl, C2.5alkynyl, Ci-6fluoroalkyl, Ci- 
ealkanoyl, aminoC2^alkanoyl, CMalkylaminoC2^alkanoyl, di(Ci-4allcyl)aininoC2^alkanoyl, 
CMalkoxyCMalkylaminoCz^alkanoyl, Ci^uoroalkanoyl, carbamoyl, CMalkylcarbamoyl, 
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di(CMalkyl)carbamoyl, carbamoylCi-ealkyl, Ci^alkylcaibamoylCi-ealkyl, di(Ci. 
4alkyl)carbamoylCi^alkyl, Ci-ealkylsulphonyl and Ci^fluoroalkylsulphonyl and which 
heterocyclic group optionally bears 1 or 2 further substituents selected from those defined 
hereinbefore); and 

5 10) CMaIkylQ^^-C(0)-Ci^alkylQ^'*" wherein Q^^ is as defined hereinbefore and is not 
hydrogen and Q^^° is a S-6-menib6red saturated or partially unsaturated heterocyclic group 
containing at least one nitrogen atom and optionally containing a fiirther heteroatom selected 
from N and O wherein Q^"*" is linked to Ci^alkyl via a nitrogen atom or a carbon atom and 
wherein Q**" optionally bears 1, 2 or 3 substituents selected from C2-5alkenyl, C2-5alkynyl, Cu 

10 efluoroalkyl, Ci-6alkanoyl, aminoCa^alkanoyl, Ci-4alkylaminoC2-6alkanoyl, di(Ci- 
4alkyl)aminoC2-6alkanoyl, Ci^alkoxyCi-4alkylaminoC2^alkanoyl, Ci^fluoroalkanoyl, 
carbamoyl, CMaUcylcarbamoyl, di(Ci^alkyl)carbamoyl, carbamoylC^ealkyl, Ci. 
4alkylcarbamoylCi^alkyl, di(Ci-4alkyl)carbamoylCi^alkyl, Ci-6alkylsulphonyl, Ci. 
efluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci-4cyanoalkyl, Ci-4alkyl, Ci- 

15 4hydroxyaIkyl, Ci-4alkoxy, Ci^alkoxyCi^alkyl, Ci^alkylsulphonylCi^alkyl, Ci- 

4alkoxycarbonyl, CMaminoalkyl, Ci^alkylamino, di(CMalkyl)amino, Ci^alkylaminoCi. 
4alkyl, di(CMalkyl)aminoCMalkyl, Ci^alkylaminoCi^sdkoxy, di(Ci-4alkyl)aminoCi^alkoxy 
and a group -(-0-)^Ci-4alkyl)gringb (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 

20 independently fix)m O, S and N, which heterocyclic group may bear one or more substituents 
selected from Ci^alkyl) 

or Q^'*" bears a single substituent selected from methylenedioxy and ethylenedioxy); 

(ii) Q^^W^- 

wherein represents -NQ^^C(O)-, -C(0)NQ^^-, -SOaNQ^^-, -NQ^^SOa- or ~NQ^°- (wherein 
25 Q^^, Q^^ and Q^^ each independently represents C2-5alkenyl, C2-5alkynyl, Ci- 
4haloalkyl), and Q^^ is Ci^haloalkyl, C2-5alkenyl or C2-5alkynyl; and 

(iii) Q^^ W^CusalkylX^ wherein is as defined hereinbefore, represents -NQ^^C(O)-, - 
C(0)NQ2^-, -S02NQ'\ -NQ^^S02- or -NQ^^- (wherein Q^^ Q^^ Q^^ and Q^^ each 
independently represents hydrogen, Ci-salkyl, Ci.3alkoxyC2-3alkyl, C2-5alkenyl, C2.5a]kynyl or 

30 Ci-4haloalkyl), and Q^^ represents Ci-ehaloalkyl, C2-5alkenyl or C2-5alkynyl; 
or a salt thereof or a prodrug thereof. 

According to one aspect of the present invention Z is -NH-. 
According to one aspect of the present invention is methoxy. 
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According to one aspect of the present invention is -0-; 

According to one aspect of the present invention is selected from group (i) of the 
groups (i), (ii) and (iii) defined hereinbefore. 

According to one aq)ect of flie presrait invration is selected from group (ii) of the 
S groups (i), (ii) and (iii) defined hereinbefore. 

According to one aspect of the present invention R^ is selected from group (iii) of the 
groups (i), (ii) and (iii) defined hereinbefore. 

According to one aspect of the present invention R^ is selected from: 

Q^X^. 

10 wherein X^ is as defined hereinbefore and is selected firom one of the following ten groups: 
1) (wherein is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group 
bears at least one substituent selected from Ci-salkenyl, C2.5alkynyl, Ci-efluoroalkyl, aininoC2- 
ealkanoyl, CMalkylaminoC2-6alkanoyl, di(Ci-4alkyl)aminoC2^alkanoyl, Ci^alkoxyCi, 

15 4alkylaniinoC2-6alkanoyl, Ci-efluoroalkanoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi- 
6alkyl, di(Ci-4alkyl)carbamoylCi-6alkyl, Ci^alkylsulphonyl and Ci^uoroalkylsulphonyl and 
which heterocyclic group may optionally bear a further 1 or 2 substituents selected from C2- 
salkenyl, Ca-salkynyl, Ci-^fluoroalkyl, Ci-6alkanoyl, aminoC2^alkanoyl, Ci^alkylaminoC2- 
ealkanoyl, di(CMalkyl)aminoC2-6alkanoyl, Ci^alkoxyCi-4alkylaininoC2^alkanoyl, Ci. 

20 efluoroalkanoyl, carbamoyl, Ci^alkylcarbamoyl, di(CMalkyl)carbamoyl, carbamoylCi-6alkyl, 
Ci-4alkylcarbamoylCi^alkyl, di(Ci-4alkyl)carbamoylCi^alkyl, Ci-ealkylsulphonyl, Ci- 
efluoroalkylsulphonjd, 0x0, hydroxy, halogeno, cyano, CMcyanoalkyl, Ci-4alkyl, Ci. 
4hydroxyallcyl, Ci^alkoxy, CMaUcoxyCi^alkyl, Ci^aUcylsulphonylCi^alkyl, Ci. 
4alkoxycarbonyl, Ci^aminoalkyl, CMalkylamino, di(CMalkyl)amino, Ci-4alkylaminoCi- 

25 4alkyl, di(CMalkyl)aminoCi^alkyl, Ci^alkylaminoCi^alkoxy, di(Ci-4alkyl)aminoCi-4alkoxy 
and a group -(-0-)f(Ci^allcyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently from O, S and N, which cyclic group may bear one or more substituents 
selected from Ci-4alkyl), 

30 or bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if is and X^ is -O- then must bear at least one substituent 
selected firom C2.5alkenyl, C2-5alkynyl, Ci^alkoxyCMalkylaniinoC2-6alkanoyl, carbamoylCi- 
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6alkyl, Ci-4alkylcarbamoylCi-6alkyl, and di(CMalkyl)carbainoylCi-6alkyl and optionally may 
bear a further 1 or 2 substituents as defined hereinbefore; 

2) CusalkylW^Q^ (wherein represents -S-, -SO-, .SO2-, -C(0)-, -0C(0)-, -NQ^C(0>, 
-C(0)NQ\ -SOaNQ^-, -NQ^SOa- or-NQ^- (wherein Q^ Q^ and each 

5 indqpendentiy represents hydrogen, Ci-aalkyl, Ci-3alkoxyC2-3all<yl, C2-5alkenyl, Ca-salkynyl or 
Ci.4haloalkyl) and is as defined hereinbefore; 

3) Ci.salkylQ^ (wherein is as defined hereinbefore); 

4) C2.5alkOTylQ^ (wherein is as defined hereinbefore); 

5) Ca-salkynylQ^ (wherein is as defined h^einbefore); 

10 6) Ci^alkylW^Ci^alkylQ^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(0)-, -0C(0)- - 
NQ^C(0)-, -C(0)NQ\ -S02NQ^% -NQ^^S02- or-NQ^^- (wherein Q^ Q^' and Q^^ 

each independently represents hydrogen, Ci^alkyl, Ci-3alkoxyC2-3alkyl, C2-5alkenyl, C2. 
salkynyl or Ci^aloalkyl) and is as defined hereinbefore); 
7) C2-5alkenylW^Ci-4alkylQ^ (wherein and are as defined hereinbefore); 

15 8) C2.5alkynylW^Ci^alkylQ^ (wherein and are as defined hereinbefore); 

9) CMalkylQ^^CMalkyOjCW^Q^"^ (wherein is as defibned hereinbefore, j is 0 or 1, k is 0 
or 1, and Q^** and Q^^ are each independently selected fix>m hydrogen, Ci-3alkyl, cyclopentyl, 
cyclohexyl and a 5-6-membered saturated or partially imsaturated heterocyclic group with 1-2 
heteroatoms, selected independently &om O, S and N, which Ci-3alkyl group may bear 1 or 2 

20 substituents selected firom 0x0, hydroxy, halogeno and Ci^alkoxy and which cyclic groiqp 
may bear 1, 2 or 3 substituents selected firom C2.5alkenyl, C2-5alkynyl, Ci^fluoroalkyl, Ci- 
6a]kanoyl, aminoC2^alkanoyl, CMalkylaminoC2^alkanoyl, di(Ci-4alkyl)aminoC2^alkanoyl, 
Ci^alkoxyCi-4alkylaininoC2-6alkanoyl, Ci-6fluoroalkanoyl, carbamoyl, Ci^alkylcarbamoyl, 
di(Ci-4al]cyl)carbamoyl, carbamoylCi^alkyl, Ci^alkylcarbamoylCi-6alkyl, di(Ci- 

25 4alkyl)carbamoylCi^alkyl, Ci-ealkylsulphonyl, Ci-efluoroalkylsulphonyl, 0x0, hydroxy, 
halogeno, cyano, Ci^cyanoalkyl, Ci^alkyl, Ci-4hydroxyalkyl, Ci^alkoxy, CMalkoxyC^ 
4alkyl, CMalkylsulphonylCi-4alkyl, Ci-4alkoxycarbonyl, Ci-4aminoalkyl, CMalkylamino, 
di(Ci-4alkyl)amino, CMalkylaminoCi-4alkyl, di(Ci^alkyl)aminoCMalkyl, CMalkylaminoCi. 
4alkoxy, di(Ci^alkyl)aminoCi^alkoxy and a group -(-0-)£(Ci-4alkyl)gringD (wherein f is 0 or 

30 1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently fi-om O, S and N, which heterocycUc 
group may bear one or more substituents selected firom Ci-4alkyl), with the provisos that Q^^ 
cannot be hydrogen and one or both of Q^^ and Q^"^ must be a 5-6-member6d saturated or 
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partially unsaturated heterocyclic group as defined hereinbefore which heterocycUc group 
bears at least one substituent selected from Ca-salkenyl, C2.5alkynyl, Ci-^fluoroalkyl, Ci- 
ealkanoyl, aminoC2-6alkanoyl, Ci^alkylaminoCa-ealkanoyl, di(CMalkyl)anunoC2^alkanoyl, 
Ci^alkoxyCi^alkylaminoCa^alkanoyl, Ci^fluoroalkanoyl, carbamoyl, CMalkylcarbamoyl, 
5 di(Ci^alkyl)carbamoyl, carbamoylCi-ealkyl, Ci-4alkylcarbamoylCi^alkyl, di(Ci- 
4alkyl)carbamoylCi^alkyl, Ci-6alkylsulphonyl and Ci^fluoroalkylsulphonyl and which 
heterocyclic group optionally bears 1 or 2 further substituents selected from those defined 
hereinbefore); and 

10) Ci^aIkylQ^^-C(0)-Ci^alkylQ*'*" wherein Q^^ is as defined hereinbefore and is not 

10 hydrogen and Q^"^" is a 5-6-membered saturated or partially unsaturated heterocyclic group 
containing at least one nitrogen atom and optionally containing a fiirther heteroatom selected 
from N and O wherein Q^^^ is linked to Ci^alkyl via a nitrogen atom and wherein Q^"*" 
optionally bears 1, 2 or 3 substituents selected from Cs-salkenyl, C2.5alkynyl, Ci-6fluoroalkyl, 
Ci-6alkanoyl, aminoC2^alkanoyl, CMalkylaminoC2^alkanoyl, di(Ci-4alkyl)aminoC2- 

15 salkanoyl, CMalkoxyCi-4alkylaminoC2-6alkanoyl, Ci-efluoroalkanoyl, carbamoyl, Ci. 

4alkylcarbamoyl, di(Ci^alkyl)carbamoyl, carbamoylCi-6alkyl, Ci^alkylcarbamoylCi.6alkyl, 
di(Ci-4alkyl)carbamoylCi^alkyl, Ci-ealkylsulphonyl, Ci^fluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, Ci^cyanoallqd, Ci^alkyl, Ci^ydroxyalkyl, Ci^alkoxy, Ci^alkoxyCi. 
4alkyl, CMalkylsulphonylCi-4alkyl, CMalkoxycarbonyl, Ci^aminoalkyl, CMalkylanaino, 

20 di(Ci^alkyl)amino, Ci^alkylaminoCMalkyl, di(Ci-4aIkyl)aminoCi^alkyl, Ci^alkylanMnoCi. 
4alkoxy, di(CMalkyl)aminoCi-4alkoxy and a group -(-0-)f(Ci^alkyl)gringP (wherein f is 0 or 
1, g is 0 or 1 and ring D is a S-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one or more substitu^ts selected from CMalkyl) 

25 or Q^"*" bears a single substituent selected fix)m methylenedioxy and ethylenedioxy). 
According to one aspect of the present invention is selected from: 

wherein is as defined hereinbefore and is selected from one of the following ten groups: 
1) (wherein is a 5-6-membered saturated or partially unsaturated heterocyclic group 
30 with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group 
bears at least one substituent selected from Cz-salkenyl, Ca-salkynyl, anmioCa-ealkanoyl, Ci- 
4alkylaminoC2-6alkanoyl, di(Ci^alk}d)aminoC2-6alkanoyl, CMalkoxyCMalkylaminoC2. 
ealkanoyl, Ci^fluoroalkanoyl, carbamoylCi-ealkyl, Ci^alkylcarbamoylCi^allQrl, di(Ci, 
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4alkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl and Ci-efluoroalkylsulphoiiyl and which 
heterocyclic group may optionally bear a further 1 or 2 substituents selected jfrom Ca-salkenyl, 
C2-5alkynyl, Ci-6fluoroalkyl, Ci^alkanoyl, aminoCi-eaUcanoyl, Ci^allcylaminoC2-6alkanoyl, 
di(Ci^alkyl)aininoC2-6alkanoyl, Ci^alkoxyCMalkylaminoCa^alkanoyl, Ci^fluoroalkanoyl, 
S carbamoyl, Ci^alkylcarbamoyl, di(Ci^alkyl)carbamoyl, carbamoylCi^alkyl, Ci. 
4a]kylcacbamoylCi^alkyl, di(CMa]kyl)carbamoylCi^alkyl, Ci^alkylsulphonyl, Ci- 
afluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci-4cyanoalkyl, C^alkyl, Ci- 
4hydroxyalkyl, Ci-4alkoxy, Ci-4aB<:oxyCMalkyl, Ci^alkylsulphonylCMalkyl, Ci. 
4alkoxycarbonyl, CMaminoalkyl, Ci^alkylamino, di(Ci^alkyl)amiBo, CMalkylaminoCi. 

10 4alkyl, di(CMalkyl)aminoCi^alkyl, Ci^alkylaminoCi^alkoxy, di(CMalkyl)aminoCi-4alkoxy 
and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently from O, S and N, which cyclic group may bear one or more substituents 
selected from Ci^alkyl), 

15 or bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if is and X* is -O- then must bear at least one substituent 
selected from Ca-salkenyl, C2.5alkynyl, Ci^alkoxyCi-AalkylaminoCa-^alkanoyl, carbamoylCi. 
edSkyU Ci-4alkylcarbamoylCi-6alkyl, and di(CMalkyl)carbamoylCi^alkyl and optionally may 
bear a frirfher 1 or 2 substituents as defined hereinbefore; 

20 2) Ci.5alkylW^Q^ (wherem represents -0-, -S-, -SO-, -SO2-, -C(0)-, -OC(0)-, -NQ^C(0)-, 
-C(0)NQ'*-, -SOzNQ^-, -NQ^S02- or-NQ^- (wherein Q^ Q^ and each 
independently represents hydrogen, Ci-aalkyl, Ci.3alkoxyC2-3alkyl, C2-5alkenyl, C2-5alkynyl or 
Ci-4baloalkyl) and is as defined hereinbefore; 
3) Ci-salkylQ^ (wherein is as defined hereinbefore); 

25 4) C2-5alkenylQ^ (wherein is as defined hereinbefore); 

5) C2-5alkynylQ^ (wherein is as defined hereinbefore); 

6) CMalkylW^CMalkylQ^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(0)-, -0C(0)- - 
NQ^C(O)-, -C(0)NQ^-, -S02NQ^^-, -NQ^^S02- or-NQ^^- (wherein Q^ Q^ Q^^ Q^^ and Q^^ 
each independently represents hydrogen, Ci.salkyl, Ci.3alkoxyC2.3alkyl, C2.5alkenyl, C2- 

30 salkynyl or Ci^aloalkyl) and is as defined hereinbefore); 

7) C2-5alkenylW^Ci-4alkylQ^ (wherein and are as defined hereinbefore); 

8) C2-5alkynylW^Ci^alkylQ^ (wherein and are as defined hereinbefore); 



wo 2005/013998 



11 



PCT/GB2004/003393 



9) CMalkylQ^\Ci^alkyl)j(W\Q^'* (wherein is as defined hereinbefore, j is 0 or 1, k is 0 
or 1, and Q^^ and Q^"* are each independently selected from hydrogen, Ci-aalkyl, cyclopentyl, 
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2 
heteroatoms, selected independently from O, S and N, which Cj-aalkyl groiq> may bear 1 or 2 

3 substituents selected from oxo, hydroxy, halogeno and Ci^alkoxy and which cyclic group 
may bear 1, 2 or 3 substituents selected from C2-5alkenyl, C2.5alkynyl, Ci-6fluoroalkyl, Ci- 
6alkanoyl, aminoCT-ealkanoyl, CMalkylaminoC2-6alkanoyl, di(CMalkyl)aminoC2-6alkanoyl, 
CMalkoxyCMa]kylaminoC2^alkanoyl, Ci^fluoroalkanoyl, carbamoyl, Ci^alkylcarbamoyl, 
di(Ci^alkyl)carbamoyl, carbamoylCi^alkyl, Ci^aJkylcarbamoylCi^alkyl, di(Ci- 

10 4alkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl, Ci^uoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, CMcyanoalkyl, Ci^alkyl, Ci^ydroxyalkyl, Ci^alkoxy, Ci^alkoxyCi. 
4alkyl, Ci^alkylsulphonylCi-4alkyl, Ci-4alkoxycarbonyl, Ci^aminoalkyl, Ci-4alkylamino, 
di(Ci-4alkyl)amino, Ci-4alkylaminoCi-4alkyl, di(Ci-4alkyl)aminoCi^alkyl, CMalkylaminoCi- 
4alkoxy, di(CMalkyl)aminoCi^alkoxy and a group -(-0-)i(Ci-4alkyl)gringD (wherein f is 0 or 

15 1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocychc 
group with 1-2 heteroatoms, selected independently from O, S and N, which heterocychc 
group may bear one or more substituents selected from Ci-4alkyl), with the provisos that Q^^ 
casmot be hydrogen and one or both of Q^^ and Q^"* must be a 5-6-membered saturated or 
partially unsaturated heterocyclic group as defined hereinbefore which heterocyclic group 

20 bears at least one substituent selected fix>m C2.5alkenyl, C2-5alkynyl, Ci^alkanoyl, aminoC2. 
6alkanoyl, Ci^alkylaminoC2^aIkanoyl, di(Ciuvalkyl)andnoC2^alkanoyl, Ci-4alkoxyCi. 
4alkylaininoC2^a]kanoyl, Ci^uoroalkanoyl, carbamoyl, CMalkylcarbamoyl, di(Ci. 
4alkyl)carbamoyl, carbamoylCi^aUcyl, Ci-4alkylcarbamoylCi-6alkyl, di(Ci. 
4alkyl)carbamoylCi^alkyl, Ci-ealkylsulphonyl and Ci-efluoroalkylsulphonyl and which 

25 heterocyclic group optionally bears 1 or 2 fiirther substituents selected from those defined 
hereinbefore); and 

10) Ci^alkylQ^^-C(0)-Ci^alkylQ^'^" wherem Q^^ is as defined hereinbefore and is not 
hydrogen and Q^"*" is a 5-6-membered saturated or partially unsaturated heterocychc group 
containing at least one nitrogen atom and optionally containing a finrther heteroatom selected 

30 from N and O wherein Q^"^" is liiiked to Ci^alkyl via a nitrogen atom and wherein Q^"^" 

optionally bears 1, 2 or 3 substituents selected from C2.5alkenyl, C2.5alkynyl, Ci^fluoroalkyl, 
Ci-galkanoyl, aminoC2^alkanoyl, Ci-4alkylaminoC2^alkanoyl, di(Ci^alkyl)aminoC2- 
galkanoyl, CMalkoxyCMaIkylaimnoC2-6alkanoyl, Ci^fluoroalkanoyl, carbamoyl, Ci- 
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4alkylcarbamoyl, di(CMalkyl)carbamoyl, carbamoylCi-ealkyl, Ci-4alkylcarbaiiioylCi.6alkyl, 
di(Ci^alkyl)carbamoylCi-6alkyl, Ci^alkylsulphonyl, Ci^fluoroalkylsixlphonyl, oxo, hydroxy, 
halogeno, cyano, Ci^cyanoalkyl, Ci^alkyl, Ci^ydroxyalkyl, Ci^alkoxy, Ci^alkoxyCi- 
4alkyl, Ci-4alkylsulphonylCMalkyl, Ci^alkoxycarbonyl, Ci-4amiiioalkyl, CMalkylamino, 
5 di(CMalkyl)aimno, Ci-4alkylaminoCi-4alkyl, <U(Ci^alkyl)aminoCi^alkyl, CMalkylaminoCi. 
4alkoxy, di(CMalkyl)aminoCi-4alkoxy and a group -(-0-)f(Ci^alkyl)grmgD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently fiom O, S and N, which heterocyclic 
group may bear one or more substituents selected &om Ci^alkyl) 
10 or Q^^" bears a single substituent selected from methylenedioxy and ethylenedioxy). 
According to one aspect of the present invention is selected from: 

wherein is as defined hereinbefore and is selected from one of the following nine 
groups: 

15 1) (wherein is a 5-6-membered saturated or partially unsaturated heterocycUc group 
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group 
bears at least one substituent selected from Ci-salkenyl, C2-5alkynyl, aminoC2^alkanoyl, Ci- 
4alkylaminoC2^a]kanoyl, di(Ci^alkyl)aminoC2^a]kanoyl, Ci^alkoxyCi-4alkylaminoC2- 
ealkanoyl, Ci^uoroalkanoyl, carbamoylCi^alkyl, Ci^alkylcaibamoylCi^alkyl, di(Ci- 

20 4alkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl and Ci^fluoroalkylsulphonyl and which 

heterocyclic group may optionally bear a frirth^ 1 or 2 substituents selected from C2.5alkeQyl, 
C2-5alkynyl, Ci-efluoroalkyl, Ci^alkanoyl, aminoC2-6alkanoyl, Ci-4alkylaminoC2-6alkanoyl, 
di(Ci^alkyl)aminoC2^a]kanoyl, Ci^alkoxyCi^all;ylaminoC2^alkanoyl, Ci-efluoroalkanoyl, 
carbamoyl, CMalkylcarbamoyl, di(CMalkyl)carbamoyl, carbamoylCi-ealkyl, Ci. 

25 4alkylcarbamoylCi^alkyl, di(CMaIkyl)carbamoylCi^alkyl, Ci-ealkylsulphonyl, Ci- 
efluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, CMcyanoalkyl, Ci^alkyl, Ci. 
4hydroxyaIlcyl, Ci-4alkoxy, CMalkoxyCi^alkyl, Ci^alkylsulphonylCi^alkyl, Ci- 
4alkoxycarbonyl, Ci^aminoalkyl, Ci^aMcylamino, di(Ci^alkyl)arQino, CMalkylaminoCi. 
4alkyl, di(CMalkyl)aminoCMalkyl, Ci^alkylaminoCi^alkoxy, di(Ci^alkyl)aminoCi^alkoxy 

30 and a group -(-0-)f(Ci^alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently from O, S and N, which cyclic group may bear one or more substituents 
selected from Ci-4alkyl), 
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or bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if is and is -O- then must bear at least one substituent 
selected from Ci-salkenyl, Ca-salkynyl, Ci^alkoxyCi-4alkylaminoC2-6alkanoyl, carbamoylCi- 
ealkyU CMalkylcarbamoylCi^alkyl, and di(CMalkyl)carbamoylCi^alkyl and optionally may 
S bear a furflier 1 or 2 substituente as defined hereinbefore; 

2) Ci.salkylW^Q^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(OK -0C(0)-, -NQ^C(0)-, 
-C(0)NQ\ -SOzNQ^-, -NQ^S02- or -NQ^- (wherein Q^ Q^ and each 
independently represents hydrogen, Ci-aalkyl, Ci-aaUcoxyCa-aalkyl, C2.5alkenyl, C2-5alkynyl or 
Ci.4haloa]kyl) and is as defined hereinbefore; 
10 3) Ci-5alkylQ^ (wherein is as defined hereinbefore); 

4) Ca-salkenylQ^ (wherein is as defined hereinbefore); 

5) C2-5alkynylQ^ (wherein is as defined hereinbefore); 

6) Ci^alkylW^Ci^alkylQ^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(0)-, -0C(0)- - 
NQ^C(O)-, -C(0)NQ^-, -S02NQ^^-, -NQ^^S02- or-NQ^^- (wherein Q^ Q^ Q^^, Q^^ and Q^^ 

15 each independently represents hydrogen, Ci-3alkyl, Ci-3alkoxyC2-3alkyl, C2-5alkenyl, C2. 
salkynyl or Ci^aloalkyl) and is as defined hereinbefore); 

7) C2.5alkenylW^Ci-4alkylQ^ (wherein and are as defined hereinbefore); 

8) C2.5alkynylW^Ciu»alkylQ^ (wherein and are as defined hereinbefore); and 

9) CMalkylQ*^(Ci-4alkyl)j(W\Q^'^ (wherem is as defined hereinbefore, j is 0 or 1, k is 0 
20 or 1, and Q^"* and Q^"* are each independently selected from hydrogen, Ci-aalkyl, cyclopentyl, 

cyclohexyl and a S-6-membered saturated or partially unsaturated heterocyclic group with 1-2 
heteroatoms, selected independently from O, S and N, which Ci.aalkyl group may bear 1 or 2 
substituents selected &om 0x0, hydroxy, halogeno and Ci^alkoxy and which cyclic group 
may bear 1, 2 or 3 substituents selected &om C2-5alkenyl, C2-5alkynyl, Ci^fluoroalkyl, Ci. 

25 galkanoyl, aminoCa-ealkanoyU Ci^alkylaminoC2^alkanoyl, di(Ci-4alkyl)aminoC2-^alkanoyl, 
Ci^aIkoxyCMallcylaminoC2-6alkanoyl, Ci^efluoroalkanoyl, carbamoyl, CMalkylcarbamoyl, 
di(CMalkyl)carbamoyl, carbamoylCi^alkyl, Ci^alkylcaibamoylCi-aalkyl, di(Ci. 
4alkyl)carbamoylCi-6aIkyl, Ci-ealkylsulphonyl, Ci^fluoroalkylsulphonyl, 0x0, hydroxy, 
halogeno, cyano, Ci-4cyanoalkyl, Ci^alkyl, Ci^hydroxyalkyl, Ci^alkoxy, Ci^alkoxyCi- 

30 4alkyl, Ci^alkylsulphonylCMalkyl, CMalkoxycarbonyl, Ci-4aminoalkyl, Ci^alkylamino, 
di(Ci^alkyl)amino, CMalkylaminoCi^alkyl, di(Ci^alkyl)aminoCMalkyl, Ci^alkylanmioCi- 
4alkoxy, di(CMalkyl)aminoCi^alkoxy and a group -(-0-)f(CMalkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
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group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one or more substituents selected from Ci-^alkyl), with the provisos that Q^^ 
cannot be hydrogen and one or both of Q^^ and Q^* must be a 5-6-membered saturated or 
partially unsaturated heterocyclic group as defined hereinbefore which heterocyclic group 
5 bears at least one substituent selected from C2.salkenyl, C2.5allQ^yl» Ci^alkanoyl, aminoC2. 
6alkanoyl, CMa]kylaminoC2^alkanoyl, di(Ci-4alkyl)aminoC2-6alkanoyl, Ci^alkoxyCi- 
4alkylaminoC2^alkanoyl, Ci^uoroalkanoyl, carbamoyl, CMalkylcarbamoyl, di(Ci- 
4alkyl)carbamoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi^alkyl, di(Ci. 
4alkyl)carbamoylCi^alkyl, Ci-e^dkylsulphonyl and Ci^fluoroalkylsulphonyl and which 
10 heterocyclic group optionally bears 1 or 2 further substituents selected from those defined 
hereinbefore). 

According to one aspect of the present invention is selected from: 

wherein is as defined hereinbefore and is selected from one of the following eight 
15 groups: 

1) (wherein is a 5-6-membered saturated or partially imsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently fix>m O, S and N, which heterocyclic group 
bears at least one substituent selected fix>m C2.salkenyl, C2.salkynyl, aminoC2^aIkanoyl, Ci. 
4alkylaminoC2-6alkanoyU di(Ci-4alkyl)aminoC2-6alkanoyl, Ci^alkoxyCi-4alkylaminoC2- 

20 6aBcanoyl, Ci-efluoroalkanoyl, carbamoylCi-aalkyl, Ci-4alkylcarbamoylCi.6alkyl, di(Ci. 
4alkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl and Ci^uoroalkylsulphonyl and which 
heterocyclic group may optionally bear a further 1 or 2 substituents selected from C2.5alkenyl, 
C2-5alkynyl, Ci-6fluoroalkyl, Ci^alkanoyl, aminoC2-6alkanoyl, Ci-4alkylaminoC2-6alkanoyl, 
di(CMalkyl)aminoC2^alkanoyl, Ci-4alkoxyCi^alk:ylaminoC2-6alkaaoyl, Ci^fluoroalkanoyl, 

25 carbamoyl, Ci^alkylcarbamoyl, di(Ci-4alkyl)carbamoyl, carbamoylCi-ealkyl, Ci. 
4alkylcarbamoylCi_6alkyl, di(Ci-4alkyl)carbamoylCi-6alkyl, Ci-6alkylsulphonyl, Ci. 
fifluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, Ci-4a]kyl, Ci, 
4hydroxyalkyl, C^alkoxy, Ci^alkoxyCi-4alkyl, Ci-4alkylsulphonylCMalkyl, Ci- 
4aIkoxycarbonyl, Ci-4aininoalkyl, Ci-4alkylamino, di(Ci-4alkyl)amino, Ci^alkylaminoCi. 

30 4alkyl, di(CMalkyl)aminoCi-4alkyl, Ci-4alkylaminoCi-4alkoxy, di(Ci-4alkyl)aminoCi^alkoxy 
and a group -(-0-)f(Ci-4alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
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independently from O, S and N, which cyclic group may bear one or more substituents 
selected from CMalkyl), 

or bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso ttiat if is and is -O- then must bear at least one substituent 
5 selected from Ci-salkenyl, C2-5alkynyl, Ci^alkoxyCi-4alkylaminoC2-6alkanoyl, caibamoylCi- 
ealkyl, Ci-4aIkylcaibamoylCi-6alkyl, and di(Ci^alkyl)carbamoylCi-6alkyl and optionally may 
bear a frtrther 1 or 2 substituents as defined hereinbefore; 

2) Ci-salkylW^Q^ (wherein represents -O-, -S-, -SO-, -SO2-, -C(0)-, -0C(0)-, -NQ^C(0)-, 
-C(0)NQ'^-, -SOaNQ^-, -NQ^SOa- or -NQ^- (wherein Q^ Q\ and each 

10 independently represents hydrogen, Ci-aalkyl, Ci-aalkoxyCz-salkyl, C2-5alkenyl, C2-5alkynyl or 
Ci-4haloalkyl) and is as defined hereinbefore; 

3) Ci-5alkylQ^ (wherein is as defined hereinbefore); 

4) Ca-salkenylQ^ (wherein is as defined hereinbefore); 

5) C2-5alkynylQ^ (wherein is as defined hereinbefore); 

15 6) Ci^alkylW^Ci^alkylQ^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(0)-, -0C(0)- - 

NQ^C(0)-, -C(0)NQ% -SOzNQ^^ -NQ^'SOa- or-NQ^^- (wherein Q^ Q^ Q^^ Q^^ and Q^^ 

each independently represOTts hydrogen, Ci-aalkyl, Ci-3alkoxyC2.3aBcyl, C2-5alkenyl, C2. 

salkynyl or Ci-4haloalkyl) and is as defined hereinbefore); 

7) C2-5aIkenylW^Ci^alkylQ^ (wherein and are as defined hereinbefore); and 
20 8) C2-5alkynylW^CMalkylQ^ (wherein and are as defined hereinbefore). 

According to one aspect of the preset invmtion there is provided a compound of 

tilie formula I as defined hereinbefore 

wherein Z, and are as defined hereinbefore and 

R^is Q^X^- 

25 wherein represents -0-,-S- or -NR"^- wherein R"^ is hydrogen, Ci-aalkyl or Ci.3alkoxyC2- 
aalkyl and is selected from one of the following ten groups: 

1) (wherein is a 5-6-membered saturated or partially imsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group 
bears at least one substituent selected &om aminoC2^alkanoyl, Ci^alkylaminoC2^alkanoyl, 
30 di(CMalkyl)aminoC2-6aIlMmoyl, Ci-4alkoxyCMalkylaininoC2^alkanoyl, carbamoylCi^alkyl, 
Ci-4allq^lcarbamoylCi^alkyl and di(Ci^alkyl)carbamoylCi^alkyl and which heterocyclic 
group may optionally bear a fiulher 1 or 2 substituents selected &om Cz-s^cnyl, C2.sall^yl9 
Ci-6fluoroalkyl, Ci-ealkanoyl, aminoC2^alkanoyl, Ci-4alkylaminoC2-6alkauoyl, di(Ci. 
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4alkyl)aminoC2^alkanoyl, Ci^alkoxyCi^alkylaininoC2^alkanoyl, Ci-efluoroalkanoyl, 
carbamoyl, CMalkylcarbamoyl, di(Ci^alkyl)carbamoyl, carbamoylCi-ealkyl, Ci- 
4a]kylcarbamoylCi^alkyl, di(Ci-4alkyl)carbamoylCi-6alkyl, Ci-6alkylsulphonyl, Ci. 
6fluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci-4cyanoalkyl, Ci-4alkyl, Ci- 
5 4hydroxyalkyl, CMalkoxy, CMalkoxyCi-4alkyl, Ci-4alkylsulphonylCi^alkyl, Ci- 

4alkoxycarbonyl, Ci-4ammoalkyl, Ci-4alkylainino, di(Ci^alkyl)ammo, CMalkylaminoCu 
4alkyl, di(Ci-4alkyl)ainmoCi^alkyl, Ci-4aU<ylaininoCi-4alkoxy, di(Ci^alkyl)ammoCi-4alkoxy 
and a group -(-0-)£(Ci^alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
10 independently from O, S and N, which cycUc group may bear one or more substituents 
selected from Ci-4alkyl), 

or bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if is and is -O- then must bear at least one substituent 
selected from CMalkoxyCi-4alkylaminoC2^alkanoyl, carbamoylCi^aDcyl, Ci- 
1 5 4alkylcarbamoylCi-6alkyl, and di(CMalkyl)carbamoylCi-6alkyl and optionally may bear a 
frirther 1 or 2 substituents as defined hereinbefore; 

2) Ci-salkylW^Q^ (wherein represents -0-, -S-, -SO-, -SO2-, -C(0)-, -0C(0)-, -NQ^C(0)-, 
-C(0)NQ^-, -S02NQ\ -NQ^S02- or -NQ^- (wherein Q^ Q^ Q^ and each 
independently represents hydrogen, Ci-salkyl, Ci-3alkoxyC2-3alkyl, C2-5aIkenyl, C2-5alkynyl or 

20 Ci^aloalkyl) and is as defined hereinbefore; 

3) Ci-salkylQ^ (wherein is as defined herembefore); 

4) C2-5alkenylQ^ (wherein is as defined hereinbefore); 

5) C2.5alkynylQ^ (wherein is as defined hereinbefore); 

6) Ci^alkylW^Ci^alkylQ^ (wherein represents -0-, -S-, -SO-, -SO2-, tC(0)-, -0C(0)- - 
25 NQ^C(O)-, -C(0)NQ% -S02NQ^% -NQ^^S02- or-NQ^^- (wherein Q^ Q^ Q^^ Q^^ and Q^^ 

each independently represents hydrogen, Ci-salkyl, Ci.3alkoxyC2-3alkyl, C2-5alkenyl, C2- 
salkynyl or Ci-4haloalkyl) and is as defined hereinbefore); 

7) C2-5alkenylW^Ci^alkylQ^ (wherein and are as defined hereinbefore); 

8) C2.5alkynylW^Ci-4alkylQ^ (wherein and are as defined hereinbefore); 

30 9) Ci^alkylQ^^(Ci^alkyl)j(W\Q*'* (wherein is as defined hereinbefore, j is 0 or 1, k is 0 
or 1, and Q*^ and Q^^ are each independently a 5-6-membered saturated or partially 
unsaturated heterocyclic group with 1-2 heteroatoms, selected ind^endently from O, S and 
N, which heterocyclic group may bear 1, 2 or 3 substituents selected from C2.5alkenyl, C2. 
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salkynyl, Ci-efluoroalkyl, Ci-^alkanoyl, aminoCi-ealkanoyl, Ci^alkylanainoCa^alkanoyl, di(Ci- 
4alkyl)armnoC2-6alkanoyl, Ci^alkoxyCMalkylaminoC2-6alkanoyl, Ci^uoroalkanoyl, 
carbamoyl, Ci^alkylcarbamoyl, di(Ci^alkyl)carbamoyl, carbamoylCi^alkyl, Ci. 
4alkylcarbamoylCi^alkyl, di(Ci-4alkyl)carbamoylCi-6alkyl, Ci^alkylsulphonyl, Ci- 
5 6fluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci-4cyanoalkyl, Ci-4alkyl, Ci. 
4hydroxyalkyl, CMalkoxy, Ci^alkoxyCMalkyl, Ci^alkylsulphonylCMalkyl, Ci. 
4alkoxycarbonyl, Ci^aminoalkyl, Ci^alkylaxmno, di(Ci^alkyl)ainino, CMalkylaminoCi. 
4alkyl, di(CMalkyl)aininoCi^alkyl, Ci-4aIkylaminoCMalkoxy, di(CMalkyl)ammoCi-4alkoxy 
and a group -(-0-)f(CMalkyl)griiigD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 

10 membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently from O, S and N, which heterocyclic group may bear one or more substituents 
selected from Ci-4alkyl), with the proviso that one or both of Q^^ and Q^"* bears at least one 
substituent selected from aminoCi-ealkanoyl, Ci^alkylaminoC2-6alk:anoyl, di(Ci. 
4aIkyl)aminoC2-6alkanoyl, Ci^alkoxyCi-4alkylaminoC2-6alkanoyl, carbamoylCi-ealkyl, Ci- 

15 4aIlcylcarbamoylCi^alkyl and di(Ci-4alkyl)carbamoylCi-6alkyl, and which heterocyclic group 
optionally bears 1 or 2 fiulher substituents selected from those defined hereinbefore); and 
10) CMalkylQ^^-C(0)-CMalkylQ^^ wherein Q^^ is as defined hereinbefore and Q^"^" is a 5-6- 
membered saturated or partially unsaturated heterocyclic group containing at least one 
nitrogen atom and optionally containing a frirther heteroatom selected fix>m N and O whereui 

20 Q^"^" is linked to Ci^alkyl via a nitrogen atom or a carbon atom and wherein Q^"^" optionally 
bears 1, 2 or 3 substituents selected &om C2.salkenyl, Ca-salkynyl, Ci^fluoroalkyl, Ci. 
6alkanoyl, aminoC2^a]kanoyl, CMalkylaminoCz-ealkanoyl, di(CMalkyl)aminoC2.6alkanoyl, 
Ci-4alkoxyCi-4alkylaminoC2-6alkanoyl, Ci^uoroalkanoyl, carbamoyl, Ci-4alkylcarbamoyl, 
di(CMalkyl)carbamoyl, carbamoylCi-ealkyl, Ci-4alkylcarbamoylCi-6alkyl, di(Ci. 

25 4alkyl)carbamoylCi^alkyl, Ci-ealkylsulphonyl, Ci^fluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, Ci^cyanoaUcyl, CMalkyl, Ci-4hydroxyalkyl, Ci^alkoxy, Ci^alkoxyCi. 
4alkyl, CMalkylsulphonylCi^alkyl, Ci-4alkoxycarbonyl, Ci-4aminoalkyl, Ci-4alkylamino, 
di(Ci-4alkyl)amino, Ci^alkylaminoCiujalkyl, di(CMalkyl)aminoCi-4alkyl, CMalkylaminoCi- 
4alkoxy, di(CMalkyl)aminoCMaIkoxy and a group -(-0-)f(Ci^alkyl)gringD (wherein f is 0 or 

30 1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one or more substituents selected &om Ci^alkyl) 
or Q^^" bears a single substituent selected from methylenedioxy and ethylenedioxy); 
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or a salt thereof or a prodrug thereof. 

According to another aspect of the present invention there is provided a compound 
according to formula I of the formula la: 



wherein: 

Zais-NH-, -O-or-S-; 
R^* represents bromo or chloro; 
10 R^^ represents Ci-3alkoxy or hydrogen; 

X^^ represents -0-rS- or -NR"^*- wherein R"^* is hydrogen, Ci^alkyl or Ci-3alkoxyC2.3alkyl; 
R^* is selected from one of the following groups: 

1) Ci-5alkylR^^ (wherein R^^ is a 5- or 6-membered heterocyclic ring selected from 
moxpholine, pyrrolidine, piperidine and piperazine which heterocyclic ring bears at least one 

15 substituent selected from aminoCz^alkanoyl, Ci-4alkylaniinoC2-4alkanoyl, di(Ci. 

4alkyl)aminoC2^allcanoyl, CMa]koxyCi-4alkylaminoC2-4alkanoyl, methylenedioxy and 
ethylenedioxy); 

2) C2-5alkenylR^* (wherein R^* is as defined hereinbefore); 

3) C2-5alkynylR^* (wherein R^* is as defined hereinbefore); 

20 4) Ci-5alkylR^*C(0)(CH2)niaR^^ (wherein ma is 1 or 2, R^* is a 5- or 6-membered heterocyclic 
ring selected fix>m moipholine, pyrrolidine, piperidine and piperazine which heterocyclic ring 
may bear one or two substituents selected from fluoro, hydroxy and methyl, and R^* is a 5- or 
6-membered heterocyclic ring selected Sx>m pyrrolidine, piperidine, piperazine and 
morpholine which heterocyclic ring is linked to (CH2)nia via a nitrogen atom or a carbon atom 

25 and which heterocycUc ring may bear one or more substituents selected from hydroxy, 
halogeno, CMalkanoyl, methylenedioxy and ethylenedioxy); and 

5) Ci.5alkylR^^(CH2)niaC(0)R^^ (wherein ma and R^^ are as defined hereinbefore and R^^ is a 
5- or 6-membered heterocyclic ring selected from pyrrolidine, piperidine, piperazine and 
morpholine which heterocyclic ring is linked to C(0) via a nitrogen atom or a carbon atom 



5 




(la) 
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and which heterocyclic ring may bear one or more substituents selected from hydroxy, 
halogeno, Ci^alkanoyl, methylenedioxy and ethylenedioxy) 
or a salt thereof. 

According to another aspect of the present invention there is provided a compoimd 
5 according to formula I of the formula la: 




aa) 

wherein: 

10 Za,R^%R^*"andX^* are as described hereinbefore and 
R^* is selected from one of the following groups: 

1) Ci.salkylR^* (wherein R^^ is a 5- or 6-membered heterocyclic ring selected from 
morpholine, pyrroUdine, piperidine and piperazine which heterocyclic ring bears at least one 
substituent selected from aminoCi^alkanoyl, Ci-4alkylaminoC2^alkanoyl, di(Ci. 

15 4alkyl)aminoC2-4alkanoyl, Ci^alkoxyCi-4alkylaminoC2^alkanoyl, methylenedioxy and 
etiiylenedioxy); 

2) C2-5alkenylR^* (wherein R^^ is as defined hereinbefore); 

3) C2-5aIkynylR^* (wherein R^^ is as defined hereinbefore); and 

4) Ci.5alkylR^C(0)(CH2)maR^* (wherein ma is 1 or 2, R^ is a 5- or 6-membered heterocyclic 
20 ring selected from morpholine, pyrrolidine, piperidine and piperazuae which heterocyclic ring 

may bear one or two substituents selected from fluoro, hydroxy and methyl, and R^* is a 5- or 
6-membered heterocyclic ring selected from pyrrolidine, piperidine, piperazine and 
morpholine which heterocyclic ring is linked to (CH2)ma via a nitrogen atom or a carbon atom 
and which heterocycUc ring may bear one or more substituents selected firom hydroxy, 
25 halogeno, Ci^alkanoyl, methylenedioxy and ethylenedioxy); 
or a salt thereof. 

According to another aspect of the present invention there is provided a compound 
according to formula I of the formula la: 
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(la) 

wherein: 

are as described hereinbefore and 
5 R^* is selected from one of the following groups: 

1) Ci-salkylR^ (wherein R^* is a 5- or 6-membered heterocyclic ring selected from 
morpholine, pyrrolidine, piperidine and piperazine which heterocyclic ring bears at least one 
substituent selected from aminoC2^a]kanoyl, CMalkylaminoCi^alkanoyl, di(Ci. 
4alkyl)aniinoC2^a]kanoyl, CMalkoxyCi^alkylaniinoC2^alkanoyl, methylenedioxy and 

10 ethylenedioxy); 

2) Cz-salkenylR^^ (wherein R^*' is as defined hereinbefore); 

3) C2.5alkynylR^» (wherein R^» is as defined hereinbefore); and 

4) Ci.5alkylR'"'C(0)(CH2)maR"' (wherein ma is 1 or 2, R^^ is a 5- or 6-membered heterocyclic 
ring selected from morpholine, pyrrolidine, piperidine and piperazine which heterocyclic ring 

15 may bear one or two substituents selected from fluoro, hydroxy and methyl, and R^^ is a 5- or 
6-membered heterocyclic ring selected from pyrrolidine, piperidine, piperazine and 
morpholine which heterocyclic ring is linked to (CH2)nia via a nitrogen atom and which 
heterocyclic ring may bear one or more substituents selected from hydroxy, halogeno, Ci. 
4alkanoyl, methylenedioxy and ethylenedioxy); 

20 or a salt thereof 

According to another aspect of the present invention there is provided a compoimd 
according to formula I of the formula la: 
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wherem: 

Za, R^* and X^* are as described hereinbefore and 
R^^ is selected from one of the following groups: 

1) Ci-salkylR^* (wherein R^* is a 5- or 6-membered heterocyclic ring selected from 

5 morpholine, pyrrolidine, piperidine and piperazine which heterocycUc ring bears at least one 
substituent selected from aminoC2-4alkanoyl, CMallcylaniinoC2^alkanoyl, di(Ci. 
4alkyl)aminoC2-4alkanoyl, Ci^alkoxyCi-4alkylaminoC2^alkanoyl, methylenedioxy and 
elhylenedioxy); 

2) C2-5alkenylR^^ (wherein R^^ is as defined hereinbefore); and 
10 3) C2-5alkynylR^* (wherein R^* is as defined hereinbefore); 

or a salt thereof. 

According to one aspect of the present invention R^ is Ci-salkylR^^ (wherein R^^ is a 
5- or 6-membered heterocycUc ring selected from morpholine, pyrroUdine, piperidine and 
piperazine which heterocyclic ring bears at least one substituent selected from aminoC2. 
15 4alkanoyl, Ci-4alkylaminoC2-4alkanoyl, di(Ci-4alkyl)aminoC2-4alkanoyl, Ci-4alkoxyCi- 
4alkylaminoC2-4alkanoyl, methylenedioxy and efliylenedioxy). 

According to one aspect of the present invention R^* is Ci-5alkylR^*C(0)(CH2)niaR^* 
(wherein ma is 1 or 2, R^ is a 5- or 6-memb©red heterocyclic ring selected from morpholine, 
pyrrolidine, piperidine and piperazine which heterocyclic ring may bear one or two 
20 substituents selected from fluoro, hydroxy and methyl, and R^* is a 5- or 6-membered 
heterocyclic ring selected from pyrrolidine, piperidine, piperazine and morpholine which 
heterocyclic ring is linked to (CH2)ma via a nitrogen atom or a carbon atom and which 
heterocyclic ring may bear one or more substituents selected from hydroxy, halogeno, Ci. 
4alkanoyl, methylenedioxy and ethylenedioxy). 
25 According to one aspect of the present invention Za is -NH-. 

According to one aspect of the present invention R^* is methoxy. 
According to one aspect of the present invention X^^ is -0-; 

According to another aspect of the present invention there is provided a compound of 
the formula lb: 
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(lb) 

wherein: 

Z, and are as defined hereinbefore and 
5 R^^ is selected from one of the following three groups: 

wherein is as defined hereinbefore and Q^^ is selected from one of the following ten 
groups: 

1) Q^^ (wherein is a 5-6-membered saturated or partially xmsaturated heterocyclic group 

10 with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group 
bears at least one substituent selected from C2-5aIkenyl, Ci-salkynyl, Ci-6fluoroalkyl, anMnoC2- 
ealkanoyl, Ci^alkylaminoC2-6alkanoyl, di(CMalkyl)aminoC2-6alkanoyl, Ci^alkoxyCi- 
4aIkylaminoC2-6alkanoyl, Ci^fluoroalkanoyl, carbamoylCi-ealkyl, Ci-4alkylcarbamoylCi. 
ealkyl, di(CMalkyl)carbamoylCi-6alkyl and Ci^fluoroalkylsulphonyl and which heterocyclic 

15 group may optionally bear a further 1 or 2 substituents selected from C2-5aIkenyl, C2-5alkynyl, 
Ci-6fluoroalkyl, Ci-6alkanoyl, aminoC2-6alkanoyl, Ci-4alkylaminoC2-6alkanoyl, di(Ci- 
4aliyl)aminoC2-6alkanoyl, Ci^alkoxyCi-^alkylaminoCz-ealkanoyl, Ci^fluoroalkanoyl, 
carbamoyl, CMalkylcarbamoyl, di(Ci-4alkyl)carbamoyl, carbamoylCi-ealkyl, Ci- 
4alkylcarbamoylCi^allcyl, di(CMalkyl)carbamoylCi^alkyU Ci-ealkylsulphonyl, Ci- 

20 efiuoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, CMalkyl, Ci. 
4hydroxyalkyl, CMalkoxy, Ci^alkoxyCt^alkyl, Ci^alkylsulphonylCi^alkyl, Ci. 
4alkoxycarbonyl, Ci^aminoalkjd, CMalkylamino, di(CMalkyl)aniino, Ci^alkylaminoCi. 
4a]kyl, di(Ci-4alkyl)aminoCi-4aIkyl, Ci-4alkylaminoCi^alkoxy, di(Ci-4alkyl)aminoCi-4alkoxy 
and a group -(-0-)f(Ci^a]kyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 

25 membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently from O, S and N, which cyclic group may bear one or more substituents 
selected from CMalkyl), 

or Q^^ bears a single substituent selected from methylenedioxy and ethylenedioxy); 
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with the proviso that if Q^^ is Q^^ and is -O- then Q^^ must bear at least one substituent 
selected from C2.5alkenyl, Ca-salkynyl, Ci-4alkoxyCi-4alkylaminoC2^alkanoyl, carbamoylCN 
6alkyl, Ci^alkylcarbamoylCi^alkyU and di(CMalkyl)carbamoylCi-6alkyl and optionally may 
bear a further 1 or 2 substituents as defined hereinbefore; 
5 2) Ci-salkylW^Q^ (wh^ein and are as defined hereinbefore); 

3) Ci-salkylQ^^ (wherein Q^^ is as defined hereinbefore); 

4) Cz-salkenylQ^ (wherein is as defined hereinbefore); 

5) C2-5alkynylQ^ (wherein is as defined hereinbefore); 

6) CMalkylW^Ci^alkylQ^ (wherein and are as defined hereinbefore); 
10 7) C2.5alkenylW^CMalkylQ^ (wherein and are as defined hereinbefore); 

8) C2.5alkynylW^CMallcylQ^ (wherein and are as defined hereinbefore); 

9) Ci-4alkylQ^^^(Ci^alkyl)j(W\Q^'^^ (wherein is as defined hereinbefore, j is 0 or 1, k is 0 
or 1, and Q^^^ and Q*"^^ are each independently selected from hydrogen, Ci-aalkyi, cyclopentyl, 
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2 

15 heteroatoms, selected independently from O, S and N, which Ci-salkyl group may bear 1 or 2 
substituents selected from oxo, hydroxy, halogeno and C^alkoxy and which cyclic group 
may bear 1, 2 or 3 substituents selected from Ci-salkenyl, C2-5alkynyl, Ci-efluoroalkyl, Ci. 
ealkanoyl, aminoC2-6alkanoyl, CMalkylaminoC2-6aIkanoyl, di(CMaIkyl)aminoC2^alkanoyl, 
Ci^alkoxyCi^alkylaminoCi-ealkanoyU Ci^uoroalkanoyl, carbamoyl, Ci^alkylcarbamoyl, 

20 di(Ci^alkyl)carbamoyl, carbamoylCi-ealkyl, Ci^alkylcarbamoylCi^alkyl, di(Ci- 

4alkyl)carbamoylCi-6alkyl, Ci^alkylsulphonyl, Ci-efluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, CMcyanoalkyl, Ct-4alkyl, Ci^ydroxyalkyl, CMalkoxy, CMalkoxyCi- 
4alkyl, Ci^alkylsulphonylCi-4alkyl, Ci^alkoxycarbonyl, Ci^aminoalkyl, Ci^alkylamino, 
di(CMalkyl)amino, CMalkylaminoCi^alkyl, di(CMalkyl)aminoCi^alkyl, Ci^alkylaminoCi- 

25 4alkoxy, di(Ci-4alkyl)aminoCMalkoxy and a group -(-O-)f(C walkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially \msaturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one or more substituents selected from Ci^alkyl), with the provisos that Q^^^ 
cannot be hydrogen and one or both of Q^^^ and Q^"^^ must be a 5-6-membered saturated or 

30 partially unsaturated heterocyclic group as defined hereinbefore which heterocyclic group 
bears at least one substituent selected from Ca-salkenyl, Ci-salkynyl, Ci^fluoroalkyl, aminoC2. 
galkanoyl, CMalkylaminoC2-6alkanoyl, di(CMalkyl)aminoC2-6alkanoyl, CMalkoxyCi. 
4alkylaminoC2^alkanoyl, Ci^fluoroalkanoyl, carbamoyl, Ci-4alkylcarbamoyl, di(Ci- 
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4alkyl)carbamoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi-6alkyl, di(Ci. 
4alkyl)carbamoylCi^alkyl and Ci^fluoroalkylsulphonyl and which heterocyclic group 
optionally bears 1 or 2 iurOier substituents selected from tiiose defined hereinbefore); and 
10) CMalkylQ*^-C(0)-Ci^alkylQ^'*" (wherein Q^^ and Q^"^" are as defined hereinbefore); 
5 (ii)Q^^W^- (wherein and Q*^ are defined hereinbefore); and 

(iii) Q^^W^Ci-salkylX^ (wherein W^ and Q^^ are as defined herembefore); 
or a salt thereof or a prodrug thereof 

According to another aspect of &e present invention R^^ is selected &om: 

10 wherein is as defined hereinbefore and Q^^ is selected fi:om one of the following ten 
groups: 

1) Q^^ (wherein Q^^ is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently firom O, S and N, which heterocyclic group 
bears at least one substituent selected firom C2-5alkenyl, Ca-salkynyl, aminoC2^alkanoyl, Ci- 

15 4allQ^laaimoC2^a]kanoyl, di(Ci^alkyl)am]noC2^alkanoyl, CMalkoxyCMalkylatninoC2. 
ealkanoyl, Ci^uoroalkanoyl, carbamoylCi^alkyl, CMalkylcarbamoylCi^alkyl and di(Ci. 
4alkyl)carbamoylCi^alkyl and which heterocyclic group may optionally bear a further 1 or 2 
substituents selected from C2.5alkenyl, C2.5alkynyl, Ci^fluoroalkyl, Ci^alkanoyl, aniinoC2. 
^alkanoyl, CMalkylaminoC2-6alkanoyl, di(CMalkyl)aininoC2-^alkanoyl, Ci-4aIkoxyCi- 

20 4alkylaminoC2^alkanoyl, Ci-efluoroalkanoyl, carbamoyl, Ci^alkylcarbamoyl, di(Ci, 
4alkyl)carbamoyl, carbamoylCi-ealkyl, Ci^alkylcarbamoylCi^alkyl, di(Ci. 
4alkyl)carbamoylCi.6alkyl, Ci-ealkylsulphonyl, Ci-efluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, Ci^cyanoalkyl, Ci^alkyl, Ci-4hydroxyaIkyl, Ci^aUcoxy, CMalkoxyCu 
4alkyl, CMalkylsulphonylCi-4alkyl, CMalkoxycarbonyl, Ci-4aminoalkyl, Ci^alkylamino, 

25 di(CMalkyl)amino, CMalkylaminoCi^alkyl, di(Ci-4alkyl)aminoCi-4alkyl, Ci-4aIkylaminoCi- 
4alkoxy, di(Ci^alkyl)aminoCMalkoxy and a group -(-0-)f(Ci^alkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially imsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which cyclic group may 
bear one or more substituents selected from Ci^alkyl), 

30 or Q^^ bears a single substituent selected from methylenedioxy and ethylenedioxy); 

with the proviso that if Q^^ is Q^^ and X^ is -O- then Q^^ must bear at least one substituent 
selected &om C2-5alkenyl, C2-5alkynyl, Ci^alkoxyCi^alkylaminoC2^alkanoyl, carbamoylCi. 
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ealkyU CMalkylcarbamoylCi^alkyl, and di(Ci^aIkyl)carbamoylCi^a]kyl and optionally may 
bear a further 1 or 2 substituents as defined hereinbefore; 

2) Ci.salkylW'O^'' (wherein W' and are as defined hereinbefore); 

3) Ci-salkylQ^'' (wherein Q^** is as defined hereinbefore); 

5 4) C2.5alkenyl(^ (wherein is as defined hereinbefore); 

5) Cz-jalkynylQ^'* (wherein (f^ is as defined hereinbefore); 

6) Cx^alkylW^CMalkylQ^'' (wherein and are as defined hereinbefore); 

7) C2-5a]kenylW^CMalkylQ^ (wherein and Q^** are as defined hereinbefore); 

8) C2.5alkynylW^CMalkylQ^'' (wherein and Q^"* are as defined hereinbefore); 

10 9) CMalkylQ^^''(CMalkyl)j(W\Q"*^ (wherein is as defined hereinbefore, j is 0 or 1, k is 0 
orl.andQ'^^'andQ""' are each independently selected from hydrogen, Ci.salkyl, cyclopentyl, 
cyclohexyl and a 5-6-membered saturated or partially unsaturated heterocyclic group with 1-2 
heteroatoms, selected independently from O, S and N, which Ci-aalkyl group may bear 1 or 2 
substituents selected from oxo, hydroxy^ halogeno and Ci^alkoxy and which cycUc group 

1 5 may bear 1, 2 or 3 substituCTts selected from Q.salkenyl, Cj-salkynyl, Ci-efluoroalkyl, Ci- 
6alkanoyl, aminoC2^alkanoyl, CMalkylaminoC2^alkanoyl^ di(CMa]kyl)aminoC2^alkanoyl, 
CMa]koxyCMa]kylaminoC2^alkanoyl, Ci-efluoroalkanoyl, carbamoyl, Ci-4alkylcarbamoyl, 
di(CMalkyl)carbamoyl, caibamoylCi^alkyl, CMallsylcaibamoylCi-aalkyl, di(Ci. 
4alkyl)carbamoylCi-6aIkyl, Ci^alkylsulphonyl, Ci^fluoroalkylsulphonyl, oxo, hydroxy, 

20 halogeno, cyano, CMcyanoalkyl, CMatkyl, Ci-4liydroxyalkyl, Ci-4alkoxy, Ci^alkoxyCi. 
4alkyl, Ci^alkylsulphonylCi-4alkyl, Ci-4alkoxycarbonyl, Ci^aminoalkyl, CMalkylamino, 
di(Ci-4alkyl)amino, CMalkylaminoCi^alkyl, di(CMalkyl)aminoCi-4alkyl, CMalkylaminoCi. 
4alkoxy, di(CMalkyl)aminoCMalkoxy and a group -(-0-)f(Ci^alkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially imsaturated heterocyclic 

25 group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one or more substitu^ts selected from Ci-4alkyl), with the provisos that Q^^^ 
cannot be hydrogen and one or both of Q^^^ and Q^"^^ must be a 5-6-membered saturated or 
partially unsaturated heterocyclic group as delBned h^eixibefore which heterocyclic group 
bears at least one substituent selected from Ca-salkenyl, C2.5allcynyl, aminoC2^alkanoyl, Ci- 

30 4alkylaminoC2-6alkanoyl, di(CMal]q4)aminoC2-6a3kanoyl, Ci^a]koxyCwalkylaminoC2- 
galkanoyl, carbamoyl, CMalkylcarbamoyl, di(CMa]kyl)carbamoyl, carbamoylCi^alkyl, Ci- 
4alkylcaibamoylCi^al]g^l and di(CMaUEyl)carbamoylCi^alkyl and which heterocyclic group 
optionally bears I or 2 frirther substituents selected from those defined hereinbefore); and 
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10) CMalkylQ^^-C(0)-Ci^alkylQ^'^" wherein Q^^ is as defined hereinbefore and is not 
hydrogen and Q^^" is a 5-6-membered saturated or partially unsaturated heterocyclic group 
containing at least one nitrogen atom and optionally containing a further heteroatom selected 
from N and O wherein Q^"*^ is linked to Ci^alkyl via a nitrogen atom and wherein Q^^^ 
5 optionally bears 1, 2 or 3 substituents selected from C2.5alkenyl, C2.sa]kynyl, Ci^flnoroalkyl, 
Ci-6alkanoyl, aminoCa-aalkanoyl, Ci^alkylaminoC2^alkanoyl, di(CMalkyl)aminoC2- 
ealkanoyl, Ci^alkoxyCi^alkylan:]inoC2^alkanoyl, Ci^uoroalkanoyl, carbamoyl, Ci. 
4alkylcarbamoyl, di(Ci^alkyl)carbamoyl, cafbamoylCi^alkyl, CMalkylcarbamoylCi^alkyl, 
di(Ciutalkyl)carbamoylCi-6alkyl, Ci^alkylsulphonyl, Ci^fluoroalkylsulphonyl, oxo, hydroxy, 

10 halogeno, cyano, Ci-4cyanoalkyl, CMalkyl, Ci^ydroxyalkyl, Ci^alkoxy, CMalkoxyCi- 
4alkyl, Ci^alkylsulphonylCi^alkyl, Ci^alkoxycarbonyl, Ci^aminoalkyl, Ci-4alkylaniino, 
di(Ci^alkyl)amino, Ci-4alkylaininoCi-4alkyl, di(Ci^alkyl)artiinoCMalkyl, Ci^alkylaminoCi- 
4alkoxy, di(Ci^alkyl)aminoCi^alkoxy and a group -(-0-)f(Ci-4alkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 

15 group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one or more substituents selected from Ci^alkyl) 
or Q^^" bears a single substituent selected from methylraedioxy and ethylenedioxy). 
According to another aspect of the present invention R^^ is selected fix>m: 

20 wherein X* is as defined hereinbefore and Q^^ is selected from one of the following eig|it 
groups: 

1) Q^** (wherein Q^^ is a 5-6-membered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group 
bears at least one substituent selected from Ca-salkenyl, C2-5alkynyl, aminoC2^alkanoyl, Ci. 

25 4allcylaminoC2-6allcanoyl, di(Ci-4alkyl)anainoC2-6alkanoyl, Ci-4alkoxyCi^alkylaininoC2- 
ealkanoyl, carbamoylCi^alkyl, Ci^alkylcarbamoylCi^alkyl and di(Ci-4alkyl)carbamoylCi. 
6alkyl and which heterocyclic group may optionally bear a further 1 or 2 substituents selected 
from C2-5alkenyl, C2-5a]kynyl, Ci^fluoroalkyl, Ci^alkanoyl, aminoCa-aalkanoyl, Ci. 
4aIkylaminoC2-6alkanoyl, di(Ci^alkyl)aminoC2^alkanoyl, CMalkoxyCi-4alkylaminoC2. 

30 galkanoyl, Ci^uoroalkanoyl, carbamoyl, Ci^allc/lcarbamoyl, di(Ci^alkyl)carbamoyl, 
carbamoylCi^alkyl, Ci^alkylcarbamoylCi^alkyl, di(Ci^alkyl)carbamoylCi-6aBsyl, Ci- 
5al]<ylsulphonyl, Ci^fluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, CMcyanoalkyl, Ci. 
4alkyl, Ci^ydroxyalkyl, CMalkoxy, C^alkoxyCi^alkyl, CMalkylsulphonylCMalkyl, Cu 
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4alkoxycarbonyl, CMaminoalkyl, Ci-4alkylammo, di(Ci^alkyl)ainino, Ci^alkylaminoCi, 
4alkyl, di(Ci-4alkyl)aiiiinoCMalkyl, CMalkylaminoCi^alkoxy, cii(CMalkyl)aininoCi^alkoxy 
and a group -(-0-)f(Ci-4alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
5 independently fix)m O, S and N, which cyclic group may bear one or more substiturats 
selected from Ci-4alkyl), 

or Q^^ bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if Q^^ is and is -O- then Q^^ must bear at least one substituent 
selected from Ca-saUcenyl, C2-5alkynyl, Ci-4alkoxyCi^alkylaminoC2^alkanoyl, carbamoylCi- 
10 salkyl, Ci-4alkylcarbamoylCi-6alkyl, and di(CMalkyl)carbamoylCi^alkyl and optionally may 
bear a ftirther 1 or 2 substituents as defined hereinbefore; 

2) Ci-salkylW^Q^^ (wherein and Q^^ are as defined hereinbefore); 

3) Ci.salkylQ^^ (wherein Q^^ is as defined hereinbefore); 

4) C2.5alkenylQ^^ (wherein Q^^ is as defined hereinbefore); 
15 5) C2.5alkynylQ^^ (wherein Q^^ is as defined hereinbefore); 

6) CMalkylW^CMalkylQ^^ (wherein and Q^^ are as defined hereinbefore); 

7) C2.5alkenyIW^Ci.4alkylQ^^ (wherein and Q^^ are as defined hereinbefore); and 

8) C2-5alkynylW^Ci^alkylQ^^ (wherein and Q^^ are as defined hereinbefore). 
According to another aspect of the present invention R^^ is selected from: 

20 Q^*X^- 

wherein is as defined hereinbefore and Q^^ is selected from one of the following ten 
groups: 

1) Q^^ (wherein is a 5-6-membered saturated or partially \msaturated heterocyclic group 
with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic group 

25 bears at least one substituent selected from aminoC2-6alkanoyl, Ci^alkylaminoC2^alkanoyl, 
di(CMaIkyl)aminoC2^alkanoyl, CMalkoxyCi-4alkylaminoC2-6alkanoyl, carbamoylCi-6alkyl, 
Ci-4alkylcarbamoyICi-6alkyl and di(CMalkyl)carbamoylCi.6alkyl and which heterocyclic 
group may optionally bear a fiirther 1 or 2 substituents selected from C2-5alkenyl, C2-5alkynyl, 
Ci-6fluoroalkyl, Ci^alkanoyl, aminoC2-6aIkanoyU Ci^alkylaminoC2-6alkanoyl, di(Ci- 

30 4alkyl)aminoC2-6alkanoyl, Ci^alkoxyCMaIkylaminoC2-6alkauoyl, Ci-cfluoroalkanoyl, 
carbamoyl, CMallqrlcarbamoyl, di(CMalkyl)caibamoyl, carbamoylCi-ealkyl, Ci- 
4alkylcarbamoylCi^al]cyl, di(CMalkyl)carbamoylCi^attyl, Ci^alkylsulphonyl, Ci. 
gfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci^cyanoalkyl, Ci^alkyl, Ci- 
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4hydroxyalkyl, Ci^alkoxy, Ci^alkoxyCi^alkyl, Ci^alkylsulphonylCMalkyl, Ci. 
4alkoxycarbonyl, Ci-4aininoalkyl, Ci-4alkylamino, di(CMalkyl)ammo, CMaUcylaminoCi. 
4alkyl, di(CMalkyl)ammoCMaIkyl, Ci-4alkylamiiioCi^alkoxy, di(Ci-4allorl)aminoCi^alkoxy 
and a group -(-0-)f(Ci-4alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
5 membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently from O, S and N, which cyclic group may bear one or more substituents 
selected from Ci^alkyl), 

or bears a single substituent selected from methylenedioxy and ethylenedioxy); 
with the proviso that if Q^^ is Q^^ and X* is -O- then Q^^ must bear at least one substituent 
10 selected from CMalkoxyCMalkylarQinoC2-6alkanoyl, carbamoylCi-ealkyl, Ci- 

4alkylcarbamoylCi-6alkyl, and di(Ci^alkyl)carbamoylCi^alkyl and optionally may bear a 
further 1 or 2 substituents as defined hereinbefore; 

2) Ci-salkylW^Q^^ (wherein and Q^^ are as defined hereinbefore); 

3) Ci-salkylQ^^ (wherein Q^^ is as defined hereinbefore); 
15 4) C2-5alkenylQ^^ (wherein Q^^ is as defined hereinbefore); 

5) C2-5alkynylQ^^ (wherein Q^^ is as defined hereinbefore); 

6) Ci^alkylW^Ci^alkylQ^'* (wherein and Q^^ are as defined hereinbefore); 

7) C2-5alkenylW^Ci^alkylQ^^ (wherein and Q^^ are as defined hereinbefore); 

8) C2-5alkynylW^Ci^alkylQ^^ (wherein and Q^^ are as defined hereinbefore); 

20 9) Ci-4alkylQ^^^(Ci-4alkyl)j(W^)kQ^'^ (wherein W^^ is as defined hereinbefore, j is 0 or 1, k is 
0 or 1, and Q^^^ and Q^^ are each independently selected from hydrogen, Ci-aalkyl, 
cyclopentyl, cyclohexyl and a 5-6-membered saturated or partially unsaturated hetorocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which Ci-3alkyl group 
may bear 1 or 2 substituents selected from oxo, hydroxy, halogeno and C^alkoxy and which 

25 cyclic group may bear 1, 2 or 3 substituents selected from Ca-salkenyl, C2-5alkynyl, Ci. 
efluoroalkyl, Ci^alkanoyl, aminoC2.6alkanoyl, Ci-4alkylaminoC2^aIkanoyl, di(Ci- 
4alkyl)aminoC2.6alkanoyl, Ci^alkoxyCi^alkylaminoC2-6alkanoyl, Ci-afluoroalkanoyl, 
carbamoyl, CMalkylcarbamoyl, di(CMalkyl)carbamoyl, carbamoylCi-aalkyl, Cu 
4alkylcarbamoylCi-6alkyl, di(Ci^alkyl)carbamoylCi-6alkyl, Ci-6alkylsulphonyl, Ci- 

30 gfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, CMcyanoalkyl, Ci^alkyl, Ci- 
4hydroxyalkyl, Ci^alkoxy, Ci-4alkoxyCi-4alkyl, Ci-4alkylsulphonylCi-4alkyl, Cu 
4alkoxycarbonyl, Ci-4aininoaIkyl, Ci^alkylamino, di(CMalkyl)amino, Ci^alkylaminoCi- 
4alkyl, di(Ci-4alkyl)aminoCi^aIkyl, Ci-4alkylaminoCMalkoxy, di(Ci-4alkyl)aminoCi-4alkoxy 
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and a group -(-0-)f(Ci-4alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 
membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently £ix>m O, S and N, which heterocyclic gjcovp may bear one or more substituents 
selected fiom Ci-4alkyl), with the provisos that Q*^^ caonot be hydrogen and one or both of 
5 Q^^^ and Q^"*^ must be a 5-6-membered saturated or partially unsaturated heterocyclic group as 
defined hereinbefore which heterocyclic group bears at least one substituent selected firom 
aminoCi^alkanoyl, Ci-4alkylaminoC2-6alkanoyl, di(CMalkyl)aminoC2^alkanoyl, Ci- 
4alkoxyCMalkylaminoC2-6alkanoyl, carbamoylCi-ealkyl, Ci-4alkylcarbamoylCi^alkyl and 
di(Ci^alkyl)carbamoylCi-6alkyl and which heterocyclic group optionally bears 1 or 2 further 
10 substituents selected firom those defined hereinbefore); and 

10) Ci^alkylQ^^-C(0)-Ci-4alkylQ*^" (wherein Q^^ and Q^"^" are as defined hereinbefore). 
According to one aspect of the present invention R^^ is selected fiom: 

wherein is as defined hereinbefore and Q^^ is selected firom one of the following ten 
IS groups: 

l)Q^^(wheremQ^^ is a S-6-manbered saturated or partially unsaturated heterocyclic group 
with 1-2 heteroatoms, selected independently firom O, S and N, which heterocyclic group 
bears at least one substituent selected fix>m Ci^a]koxyCi^alkylaminoC2^alkanoyl, Ci. 
4alkylcarbamoylCi^alkyl and di(CMalkyl)carbamoylCi^aIkyl and which heterocyclic group 

20 may optionally bear a fiurther 1 or 2 substituents selected &om C2.5alkenyl, C2-5alkynyl, Ci- 
fifluoroalkyl, Ci-6aIkanoyl, aminoC2^alkanoyl, Ci-4alkylaminoC2-6alkanoyl, di(Ci- 
4alkyl)aminoC2^alkanoyl, Ci-4alkoxyCi-4alkylaminoC2.6alkanoyl, Ci.6fluoroalkanoyl, 
carbamoyl, Ci-4alkylcarbamoyl, di(Ci-4alkyl)carbamoyl, carbamoylCi-ealkyl, Ci. 
4alkylcarbamoylCi^alkyl, di(Ci^alkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl, Ci. 

25 gfluoroalkylsulphonyl, oxo, hydroxy, halogeno, cyano, Ci-^cyanoalkyl, Ci-4alkyl, d- 
4hydroxyalkyl, Ci-4alkoxy, Ci^alkoxyCi^alkyl, Ci-4alkylsulphonylCMalkyl, Ci. 
4alkoxycarbonyl, Ci-4aminoalkyl, CMalkylanuno, di(CMalkyl)amino, Ci^alkylaminoCi. 
4alkyl, di(CMalkyl)aminoCi^alkyl, CMalkylaminoCMalkoxy, di(Ci^alkyl)aminoCMalkoxy 
and a group -(-0-)f(Ci-4alkyl)gringD (wherein f is 0 or 1, g is 0 or 1 and ring D is a 5-6- 

30 membered saturated or partially unsaturated heterocyclic group with 1-2 heteroatoms, selected 
independently fix>m O, S and N, which cyclic group may bear one or more substituents 
selected fiom Ci^alkyl), 

or Q^^ bears a single substituent selected fix>m methylenedioxy and ethylenedioxy); 
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2) Ci-salkylW'Q^" (wherein W* and Q^** are as defined hereinbefore); 

3) Ci-salkylQ^" (wherein is as defined hereinbefore); 

4) Ci-salkaiylQ^^ (wherein Q^^ is as defined hereinbefore); 

5) C2-5alkynylQ^^ (wherein Q^^ is as defined hereinbefore); 

5 6) Ci^alkylW^CMalkylQ^^ (wherein and Q^^ are as defm^ 

7) C2-5alkenylW^CMalkylQ^^ (wherein and Q^^ are as defined hereinbefore); 

8) C2.5alkynylW^CMalkylQ^^ (wherein and Q^^ are as defined hereinbefore); 

9) CMaJkylQ^^^(CMalkyl)j(W^)kQ^'^^ (wherein is as defined hereinbefore, j is 0 or 1, k is 0 
or 1, and Q^^^ and Q^"*^ are each independently selected firom hydrogen, Ci-aalkyl, cyclopentyl, 

10 cyclohexyl and a 5-6-menibered saturated or partially unsaturated heterocyclic group with 1-2 
heteroatoms, selected independently fi*om O, S andN, which Ci-3alkyl group may bear 1 or 2 
substituents selected from oxo, hydroxy, halogeno and Ci^alkoxy and which cychc group 
may bear 1, 2 or 3 substituents selected from Ca-salkenyl, C2.5allcynyl, Ci^uoroalkyl, Ci- 
6alkanoyl, aminoC2-6alkanoyl, Ci-4alkylaamioC2-6alkanoyl, di(CMalkyl)aininoC2-6alkanoyl, 

IS CMalkoxyCMalkylaniinoC2^alkanoyl, Ci^fluoroalkano^, carbamoyl, Ci^alkylcarbamoyl, 
di(CMalkyl)carbamoyl, carbamoylCi^alkyl, Ci-4allcylcarbamoylCi^alkyl, di(Ci- 
4alkyl)carbamoylCi^alkyl, Ci^alkylsulphonyl, Ci^fluoroalkylsulphonyl, oxo, hydroxy, 
halogeno, cyano, CMcyanoalkyl, CMalkyl, Ci-4hydroxyalkyl, CMalkoxy, Ci^alkoxyCi- 
4alkyl, Ci^alkylsulphonylCi^alkyl, Ci^alkoxycarbonyl, CMaminoalkyl, Ci^alkylamino, 

20 di(Ci.4alkyl)amino, Ci^alkylaminoCi^alkyl, di(Ci-4allcyl)aminoCi^alkyl, Ci-4alkylaniinoCi- 
4alkoxy, di(Ci^alkyl)anMnoCMalkoxy and a group -(-0-)f(Ci^alkyl)gringD (wherein f is 0 or 
1, g is 0 or 1 and ring D is a 5-6-membered saturated or partially unsaturated heterocyclic 
group with 1-2 heteroatoms, selected independently from O, S and N, which heterocyclic 
group may bear one or more substituents selected from Ci-4alkyl), with the provisos that Q^^^ 

25 cannot be hydrogen and one or both of Q^^^ and Q^"^^ must be a 5-6-membered saturated or 
partially unsaturated heterocyclic group as defined hereinbefore which heterocyclic group 
bears at least one substituent selected from Ci-4alkoxyCi-4alkylaminoC2-6alkanoyl, Ci- 
4alkylcarbamoylCi-6alkyl and di(CMalkyl)carbamoylCi^alk34 and which heterocyclic group 
optionally bears 1 or 2 fiirther substituents selected from those defined hereinbefore); and 

30 10) Ci^alkylQ*^^.C(0)-Ci^alkylQ^'*'' (wherein Q*^^ and Q^"*^ are as defined hereinbefore and 
with the provisos that Q^^^ cannot be hydrogen and one or both of Q^^^ and Q^"*^ must be a 5- 
6-membered saturated or partially unsaturated heterocyclic group as defined hereinbefore 
which heterocyclic gcoiip bears at least one substituent selected from CMalkoxyCi. 
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4alkylaminoC2^alkanoyl, Ci^alkylcaibamoylCi^alkyl and di(CMalkyl)carbamoylCi^alkyl 
and which heterocyclic group optionally bears 1 or 2 further substituents selected from those 
defined hereinbefore). 

Particular compounds of the present invention include: 
5 4-(4-bromo-2-fluoroanilino)-7-({l-[(iV^- dimethylamino)acetyl]piperidin-4-yl}methoxy)-6- 
methoxyquinazoline, 

4-(4-chloro-2-fluoroanilino)-7-({ 1 "[(i\r^-dimethylamino)acetyl]piperidin-4-yl}methoxy>^ 
methoxyquinazoline, 

4-(4-chloro-2-fluoroanilino)-6-methoxy-7-{[l-(pyrroUdin-l-ylacetyl)piperi 
1 0 yljmethoxy} quinazoline, 

4-(4-cMoro-2-fluoroanilino)-6-methoxy-7-{[l-(piperidin-l-ylacetyl)piperidin-^ 
yl]methoxy} quinazoline, 

4-(4^Uoro-2-fluoroanilino)-6-methoxy-7-{[l-(moipholin-4-ylacetyl)^^ 
yl]methoxy}quinazoline, 
15 4-(4-cMoro-2-fluoroanilino)-6-methoxy-7K{l-[(3al?,6aS)-tetr^ 
c]pynx>l-5-ylacetyl]piperidin-4-yl}methoxy)qiiinazoline, 
7-({l-[(4-acetyIpiperazin-l-yl)acetyl]pipOTdin-4-yl}methoxy)-4-(4-chl^ 
methoxyquinazoline, 

(3S)-4-(4-cWoro-2-fluoroanilino)-7-<{l-[(3-hydToxypyrrolidin-l-^^^ 
20 yl}methoxy)-6-.meflioxyquinazoline, 

4-(4-chloTO-2-fluoroanilino)-6-methoxy-7«[(l-{[iV^(2-methoxyet^^ 
4-yl)methoxy]quinazoIine, 

4-(4-cUoro-2-fluoroanilino)-6-methoxy-7-({l-[(JV^methylainino)acetyy^^ 
yl}methoxy)quinazoline, 
25 4-(4-chloro-2-fluoroanilino)-7-({l-[(3,3-difluoropyrroUdin-l-yl)acety^^ 
yl}methoxy)-6-methoxyquinazoline, 
4-(4-chloro-2-fluoroanilino)-7-(2-{l-[(JV^-dimethyIan^ 
methoxyquinazoline, 

4-(4-bromo-2-£luoroaiulino>7-(2- {l-[(JSyV^^^ ethoxy)-6- 
30 methoxyquinazoline, 

4-(4-chloro-2-fluoroanilino)-7-({(3i?)-l-[(iV;^-dime&^ 
yl}methoxy)-6-methoxyquinazoline. 
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4-(4-CMoro-2-fluoroamlmo)-7<{(3jS)-l-[(A^^ 
yl}methoxy)-6-methoxyqumazoline, 
4-(4-bromo-2-fluoroaiiilino-6-methoxy-7-{3-[(3aR,6aiS)-^^ 
c]pyrrol-5-yl]propoxy} quinazoline, 
5 4-(4-bromo-2-fluoroamlino>6-methoxy-7-{2-[(3a/J,6aiS)-t^^ 
c]pyrrol-5-yl]ethoxy}qumazoline, 
and salts thereof. 

For the avoidance of doubt it is to be understood that where in this specification a 
group is qualified by 'hereinbefore defined' or * defined hereinbefore' the said group 

10 encompasses the first occurring and broadest definition as well as each and all of the preferred 
definitions for that group. 

In this specification unless stated otherwise the term "alkyl" includes both straight and 
branched chain alkyl groups but references to individual alkyl groups such as "propyl" are 
specific for tiie straight chain version only. An analogous convention £^plies to other generic 

IS terms. Unless otherwise stated the term "alkyl" advantageously refers to chains wifh 1-6 
carbon atoms, preferably 1-4 carbon atoms. The term "alkoxy" as used herein, unless stated 
otherwise includes "alkyr'-O- groups in which "alkyl" is as hereinbefore defined. The term 
"aryl" as used herein unless stated otherwise includes reference to a Ce-io aryl group which 
may, if desired, carry one or more substituents selected fix)m halogeno, alkyl, alkoxy, nitro, 

20 trifluoromethyl and cyano, (wherein aBcyl and alkoxy are as hereinbefore defined). The term 
"aryloxj^* as used herein unless otherwise stated includes "aryr'-O-groups in which "aryl" is 
as hereinbefore defined. The term "sulphonyloxy" as used herein refers to alkylsulphonyloxy 
and arylsulphonyloxy groups in which "alkyl" and "aryl" are as hereinbefore defined. The 
term "alkanoyl" as used herein unless otherwise stated includes formyl and aIkylC=0 groups 

25 in which "alkyl" is as defined hereinbefore, for example C2alkanoyl is ethanoyl and refers to 
CH30==0, Cialkanoyl is formyl and refers to CHO. Butanoyl refers to CH3-CH2-CH2"C(0), 
isobutyryl refers to (CH3)2.CH-C(0). In this specification unless stated otherwise the term 
"alkenyl" includes both straight and branched chain alkenyl groups but references to 
individual alkenyl groups such as 2-butenyl are specific for the straigjbt chain version only. 

30 Unless otherwise stated the term "alkmyl" advantageously refers to chains with 2-5 carbon 
atoms, preferably 3-4 carbon atoms. In this specification unless stated otherwise the term 
"alkynyl" includes both straight and branched chain aUcynyl groups but references to 
individual alkynyl groups such as 2-butynyl are specific for the straigjit chain version only. 
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Unless otherwise stated the term "alkynyl" advantageously refers to chains with 2-5 carbon 
atoms, preferably 3-4 carbon atoms. Unless stated otherwise the term "haloalkyl" refers to an 
alkyl group as defined hereinbefore which bears one or more halogCTio groups, such as for 
example trifluoromethyl. 
5 Within the present invention it is to be understood that a compound of the formula I or 

a salt thereof may exhibit the phenomenon of tautomerism and that the formulae drawings 
within this specification can represent only one of the possible tautomeric forms. It is to be 
understood that the invention encompasses any tautomeric form which inhibits VEGF 
receptor tyrosine kinase activity and is not to be limited merely to any one tautomeric form 

10 utilised within the formulae drawings. The formulae drawings within this specification can 
represent only one of the possible tautomeric forms and it is to be understood that the 
specification encompasses all possible tautomeric forms of the compounds drawn not just 
those forms which it has been possible to show graphically herein. 

It will be appreciated that compounds of the formula I or a salt thereof may possess an 

15 asymmetric carbon atom. Such an asymmetric carbon atom is also involved in the 
tautomerism described above, and it is to be understood that the present invmtion 
encompasses any chkal form (including both pure enantiomers, scalemic and racemic 
mixtures) as well as any tautomeric form which inhibits VEGF receptor tyrosine kinase 
activity, and is not to be limited merely to any one tautomeric form or chiral form utilised 

20 within the formulae drawings. It is to be understood that the invention encompasses all 
optical and diastereomers which inhibit VEGF receptor tyrosine kinase activity. It is further 
to be understood tiiat in the names of chiral compounds (R,S) denotes any scalemic or racemic 
mixture while (R) and (S) denote the ^antiomers. In the absence of (if ,»S), {R) or (S) in the 
name it is to be understood that the name refers to any scalemic or racemic mixture, wherein a 

25 scalemic mixture contains R and S enantiomers in any relative proportions and a racemic 
mixture contains R and S enantiomers in the ration 50:50. 

It is also to be understood that certain compoxmds of the formula I and salts thereof 
can exist in solvated as well as unsolvated forms such as, for example, hydrated forms. It is 
to be understood that the invention encompasses all such solvated forms which inhibit VBGF 

30 receptor tyrosine kinase activity. 

For the avoidance of any doubt, it is to be understood that when is -NR"*- it is the 
nitrogen atom bearing the R"^ group which is linked to the quinazoline ring and to and an 
analogous convention ^plies to similar groups. When is, for example, a group of formula 
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-NQ^C(0)-, it is the nitrogen atom bearing the groiq). which is attached to the Cusalkyl 
group and the carbonyl (C(0)) group is attached to Q^, whereas when is, for example, a 
group of formula -C(0)NQ'*-, it is the carbonyl group which is attached to the Ci-salkyl group 
and the nitrogen atom bearing the Q"^ group is attached to Q^, A similar convention applies to 
5 the oHxer two atom linking groups such as -NQ^S02" and -S02NQ^-. An analogous 
convention applies to other groups. It is further to be understood that when represents - 
NR"*- and R"* is Ci-3alkoxyC2.3alkyl it is the C2.3alkyl moiety which is linked to the nitrogen 
atom of X* and an analogous convention ^plies to other groups. 

For the avoidance of any doubt, it is to be understood that in a compound of the 

10 formula I when is, for example, a group of formula Ci^alkylW^Ci^alkylQ^, it is the 
terminal Ci^aUcyl moiety which is linked to X^ which is in tum linked to the quinazoline 
ring, similarly when is, for example, a group of formula C2.5alkenylQ^ it is the C2-5alkenyl 
moiety which is linked to X^ and an analogous convention applies to other groups. When 
is a group l-Q^prop-l-en-3-yl it is flie first carbon to which the group is attached and it is 

IS the third carbon which is linked to X^ and an analogous convention applies to other groups. 
For the avoidance of any doubt, it is to be understood that in a compound of tiie 
formula I when is, for sample, and is a pyrrolidinyl ring which bears a group -(-O- 
)f(Ci-4alkyl)gringD, it is the -O- or Ci-4alkyl which is linked to the pyrrolidinyl ring, unless f 
and g are both 0 when it is ringD which is linked to the pyrrolidinyl ring and an analogous 

20 convention applies to other groups. 

For the avoidance of any doubt, it is to be imderstood that when carries a Ci. 
4aminoalkyl substituent it is the C^alkyl moiety which is attached to whereas when 
carries a Ci-4alkylamino substituent it is the amino moiety which is attached to Q and an 
analogous convention applies to other groups. 

25 For the avoidance of any doubt, it is to be imderstood that when carries a Ci- 

4alkoxyCMalkyl substituent it is the Ci-4alkyl moiety which is attached to and an 
analogous convention applies to other groups. 

For the avoidance of any doubt, it is to be understood that when is a group Q^^^ it 
is the group which is linked to the quinazoline ring. 

30 For the avoidance of any doubt, it is to be understood that when R^ is a group 

Q^^W^Ci-salkylX^ it is the X^ group which is linked to tiie quinazoline ring. 

For the avoidance of any doubt, it is to be understood that when the phrase "a 5-6- 
membered saturated or partially unsaturated heterocyclic group" is used herein for the values 
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of, for example, Q^, ring D, Q^^, Q*^ and Q^^" it does not include the value pyridone. Thus 
Cf , ring D, Q^^ and Q^"^" cannot be pyridone. 

Compounds of formula I may be administered in the form of a prodrug which is 
broken down in the human or animal body to give a compoimd of the formula L Examples of 
S prodmgs include in vivo hydrolysable esters of a compound of the formula 1. 

Various forms of prodrugs are known in the art. For examples of such prodrug 
derivatives see: 

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in 
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1985); 
10 b) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen and 
H. Bimdgaard, Ch^ter 5 "Design and Application of Prodrags", by H. Bundgaard 
p. 113-191 (1991); 

c) H. Bundgaard, Advanced Dmg DeUvery Reviews, 8, 1-38 (1992); 

d) H, Bundgaard, et al.. Journal of Pharmaceutical Sciences, 72, 285 (1988); and 
15 e) N.Kakeya,etal.,ChemPharmBull,32,692(1984). 

An in vivo hydrolysable ester of a compound of formula I containing a hydroxy group 
includes inorganic esters such as phosphate esters (including phosphoramidic cyclic esters) 
and a-acyloxyalkyl ethers and related compounds which as a result of the in vivo hydrolysis of 
the ester breakdown to give the parent hydroxy group/s. Examples of a-acyloxyalkyl ethers 

20 include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy. A selection of in vivo 
hydrolysable ester forming groups for hydroxy include alkanoyl, benzoyl, phenylacetyl and 
substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl carbonate esters), 
dialkylcarbamoyl and N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give carbamates), 
dialkylaminoacetyl and carboxyacetyl. Examples of substituents on benzoyl include 

25 morpholino and piperazino linked from a ring nitrogen atom via a methylene group to the 3- 
or 4- position of the benzoyl ring. 

The present invention relates to the compounds of formula I as hereinbefore defined as 
well as to the salts thereof. Salts for use in pharmaceutical compositions will be 
pharmaceutically acceptable salts, but other salts may be useful in the production of the 

30 compoimds of formula I and their pharmaceutically acceptable salts. Pharmaceutically 
acceptable salts of the invention may, for example, include acid addition salts of the 
compounds of formula I as hereinbefore defined which are sufficiently basic to form such salts. 
Such acid addition salts include for example salts with inorganic or organic acids affording 
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phannaceutically accq)table amons such as with hydrogen halides (especially hydrochloric or 
hydrobromic acid of which hydrochloric acid is particularly preferred) or with sulphuric or 
phosphoric acid, or with trifluoroacetic, citric or maleic acid. In addition where the compounds 
of formula I are sufficiently acidic, phannaceutically acceptable salts may be formed with an 
S inorganic or organic base which affords a phannaceutically acceptable cation. Such salts with 
inorganic or organic bases include for example an alkali metal salt, such as a sodium or 
potassium salt, an alkaline earth metal salt such as a calcium or magnesium salt, an aamionium 
salt or for example a salt with methylamine, dimethylamine, trimethylamine, piperidine, 
moipholine or tris-(2-hydroxyethyl)amine. 

10 A compound of the formula I, or salt thereof^ and other compounds of the invention 

(as herein defined) may be prepared by any process known to be applicable to the preparation 
of chemically-related compounds. Such processes include, for example, those illustrated in 
Intemational Patent Applications Publication Numbers WO 98/13354 and WO 01/32651, WO 
97/22596, WO 97/30035, WO 97/32856 and in European Patent Applications Publication 

15 Nos. 0520722, 0566226, 0602851 and 0635498. Such processes also include, for example, 
solid phase synthesis. Such processes, are provided as a further feature of the invention and 
are as described hereinafter. Necessary starting materials may be obtained by standard 
procedures of organic chemistry. The preparation of such starting materials is described 
within the accompanying non-limiting Examples. Alternatively necessary starting materials 

20 are obtainable by analogous procedures to those illustrated which are within the ordinary skill 
of an orgamc chemist. 

Thus the following processes (a) to (e) and (i) to (iv) constitute further features of the 
present invention. 

Synthesis of Compounds of Formula I 
25 (a) Compounds of the formula I and salts thereof may be prepared by the reaction of a 

compound of the formula 11: 



30 




(H) 
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(wherein and are as defined hereinbefore and is a displaceable moiety), with a 
compound of the formula HI: 



5 




z 



m 

10 

(wherein R^ and Z are as defined hereinbefore) whereby to obtain compounds of the formula I 
and salts thereof. A convenient displaceable moiety is, for example, a halogeno, alkoxy 
(preferably Ci-4alkoxy), aryloxy or sulphonyloxy group, for example a chloro, bromo, methoxy, 
phenoxy, methanesulphonyloxy or toluene-4-sulphonyloxy group. 

15 The reaction is advantageously effected in the presence of either an acid or a base. 

Such an acid is, for example, an anhydrous inorganic acid such as hydrogen chloride. Such a 
base is, for example, an organic amine base such as, for example, pyridine, 2,6-lutidine, 
collidine, 4-dimetiiylaminopyridine, triethylamine, morpholine, N-methyhnorpholine or 
diazabicyclo[5.4.0]undec-7-CTe, or for example, an alkali metal or alkaline earth metal 

20 carbonate or hydroxide, for example sodium carbonate, potassium carbonate, calcium 
carbonate, sodium hydroxide or potassium hydroxide. Alternatively such a base is, for 
example, an alkali metal hydride, for example sodium hydride, or an alkali metal or alkaline 
earth metal amide, for example sodium amide or sodium bis(trimethylsilyl)amide. The reaction 
is preferably effected in the presence of an inert solvent or diluent, for example an alkanol or 

25 ester such as methanol, ethanol, 2-propanol or ethyl acetate, a halogenated solvent such as 
methylene chloride, trichloromethane or carbon tetrachloride, an ether such as tetrahydrofiiran 
or 1,4-dioxan, an aromatic hydrocarbon solvent such as toluene, or a dipolar aprotic solvent 
such as N,N-dimethylformamide, N,N*dimethylacetamide, N-methylpyrroUdin-2-one or 
dimethylsulphoxide. The reaction is conveniently effected at a temperature in the range, for 

30 example, 10 to ISO^'C, preferably in the range 20 to 80°C. 

The compound of the invention may be obtained firom this process in the form of the 
firee base or alternatively it may be obtained in the form of a salt with the acid of the formula 
H-L^ wherein has the meaning defined herembefore. When it is desired to obtain the firee 



wo 2005/013998 



38 



PCT/GB2004/003393 



base from the salt, the salt may be treated with a base as defined hereinbefore using a 
conventional procedure. 

When it is desired to obtain the acid salt, the firee base may be treated with an acid 
such as a hydrogen halide, for example hydrogen chloride, sulphuric acid, a sulphonic acid, 
S for example metiiane sulphonic acid, or a carboxylic acid, for example acetic or citric acid, 
using a conventional procedure. 

(b) Compounds of the formula I and salts thereof may be prepared by the reaction, 
conveni^tly in the presence of a base as defined hereinbefore, of a compound of the formula 
IV: 



15 




(wherein Z, R and R are as hereinbefore defined) with a compound of formula V: 

20 R^-L^ (V) 

(wherein R^ is Q\ Q^^ or Q^^W^Ci-salkyl, is or and is as hereinbefore defined); 
is a displaceable moiety for example a halogeno or sulphonyloxy group such as a bromo or 
methanesulphonyloxy group. Conveniently is a group 0-^(Y)3 (wherein Y is butyl or 

25 phenyl) and in such cases the compoimd of formula V is conveniently formed in situ. The 
reaction is preferably effected in the presence of a base (as defined hereinbefore in process (a)) 
and advantageously in the presence of an inert solvent or diluent (as defined hereinbefore in 
process (a)), advantageously at a temperature in the range, for example 10 to 150^C, 
conveniCTtly at about 50°C. 

30 (c) Compounds of the formula I and salts thereof may be prepared by the reaction of a 

compoimd of the formula VI: 
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with a compomid of the formula Vlla-c: 

10 

Q^-X^-H (Vna) 
Q^^-W^-H (Vnb) 
Cf^-W^-Ci-salkyrf-H (VHc) 



15 (wherein R*, R^ Z, Q*^ Q^^ W^ and are all as hereinbefore defined). The 
reaction may conveniently be effected in tiie presence of a base (as defined hereinbefore in 
process (a)) and advantageously in the presence of an in^ solvent or diluent (as defined 
hereinbefore in process (a)), advantageously at a temperature in the range, for example 10 to 
150*^0, conveniently at about 100°C. 

20 (d) Compounds of the formula I and salts thereof may be prepared by the deprotection of a 
compound of the formula Vni: 



25 




30 wherein R\ R^ and Z are all as hereinbefore defined, and R^ represents a protected R^ group 
wherein R^ is as defined hereinbefore but additionally bears one or more protecting groups P^. 
The choice of protecting group is witibdn the standard knowledge of an organic chemist, for 
example those included in standard texts such as "Protective Groups in Organic Synthesis" 
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T.W. Greene and R.G.M.Wuts, 2nd Ed. Wiley 1991. Preferably is a protecting group such 
as a carbamate (alkoxycarbonyl) (such as, for example, ^err-butoxycarbonyl, tert- 
amyloxycarbonyl, cyclobutoxycarbonyl, propoxycarbonyl, methoxycarbonyl, ethoxycarbonyl, 
isopropoxycarbonyl, allyloxycarbonyl or benzyloxycarbonyl). More preferably is ten- 
5 butoxycarbonyl. The reaction is preferably effected in the presence of an acid. Such an acid 
is, for example, an inorganic acid such as hydrogen chloride, hydrogen bromide or an organic 
acid such as trifiuoroacetic acid, trifluoromethane sulphonic acid. The reaction maybe 
effected in the presence of an inert solvent such as methylene chloride, trichlorometiiane and 
in the presence of a trace of water. The reaction is conveniently effected at a temperature in 
10 the range, for example, 10-100°C, preferably in the range 20-80®C. 

(e) Compoimds of the formula I and salts thereof may be prepared by the addition of a 
substituent to a compoimd of the formula IX: 



(K) 
20 

wherein R\ and Z are all as hereinbefore deJSned, and represaits an R^ group which has 
yet to be substituted with its final substituent. 

For example where R^ contains a heterocyclic ring with a substituent it is possible to 
add the substituent after process (a) above using standard procedures of organic chemistry. 

25 Thus for example a compoimd of formula II as defined hereinbefore but wherein contains 
an unsubstituted heterocyclic ring may be reacted with a compound of formula JR as defined 
hereinbefore to give an intermediate compound in which R^ contains an unsubstituted 
heterocyclic ring. The intemiediate compoimd can then be substituted on the heterocycUc 
ring in R^ using standard organic chemistry techniques to give a final compoimd of formula I. 

30 Synthesis of Intermediates 

(i) The compoimds of formula m and salts thereof in which is halogeno may for 
example be prepared by halogenating a compound of the formula X: 



15 
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O 




(X) 

(wherein and are as hereinbefore defined). 

10 Convenient halogenating agents include inorganic acid haUdes, for example thionyl 

chloride, phosphorus(ni)chloride, phosphorus(V)oxychloride and phosphorus(V)chloride. The 
halogenation reaction is conveniently effected in the presence of an inert solvent or diluent such 
as for example a halogenated solvent such as methylene chloride, trichloromethane or carbon 
tetrachloride, or an aromatic hydrocarbon solvent such as benzene or toluene. The reaction is 

IS conveniently effected at a temperature in the range, for example 10 to ISO^C, preferably in Hhe 
range 40 to 100°C. 

The compounds of formula X and salts thereof may for example be prepared by reacting 
a compound of the formula XI: 




(XI) 

(wherein R^ and are as hereinbefore defined) with a compound of the formula Vn as 
hereinbefore defined. The reaction may conveniently be effected in the presence of a base (as 
defined hereinbefore in process (a)) and advantageously in the presence of an inert solvent or 
diluent (as defined hereinbefore in process (a)), advantageously at a temperature in tiie range, 
for example 10 to ISO'^C, conveniently at about lOO'^C. 

The compounds of formula X and salts thereof may also be prepared by cyclising a 
compound of the formula XII: 
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O 




(xn) 

(wherein and R^, are as hereinbefore defined, and is an hydroxy, alkoxy (preferably Ci- 
4alkoxy) or amino group) whereby to form a compound of formula X or salt thereof The 

10 cyclisation may be effected by reacting a compound of the formula XII, where is an 
hydroxy or alkoxy group, with formamide or an equivalent thereof effective to cause 
cyclisation whereby a compound of formula X or salt thereof is obtained, such as [3- 
(dimethylamino)-2-azaprop-2-enyUdene]dimethylammomum chloride. The cyclisation is 
conveniently effected in the presence of formamide as solvent or in the presence of an inert 

IS solvent or diluent such as an ether for example 1,4-dioxan, The cyclisation is convraiently 
effected at an elevated temperature, preferably in the range 80 to 200°C. The compoimds of 
formula X may also be prepared by cycUsing a compound of the formula Xn, where A' is an 
amino group, with formic acid or an equivalent thereof effective to cause cyclisation whereby a 
compound of formula X or salt thereof is obtained. Equivalents of formic acid effective to 

20 cause cyclisation include for example a tri-Ci^alkoxymethane, for example triethoxymethane 
and trimethoxymethane. The cyclisation is conveniently effected in the presence of a catalytic 
amount of an anhydrous acid, such as a sulphonic acid for example p-toluenesulphonic acid, 
and in the presence of an inert solvent or diluent such as for example a halogenated solvent 
such as methylene chloride, trichloromethane or carbon tetrachloride, an ether such as diethyl 

25 ether or tetrahydrofiiran, or an aromatic hydrocarbon solvent such as toluene. The cycUsation 
is conveniently effected at a temperature in the range, for example 10 to 100°C, preferably in 
the range 20 to 50°C. 

Compounds of formula XU and salts thereof may for example be prepared by the 
reduction of the nitro group in a compound of the formula Xm: 
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O 




I 



o 

5 

pan) 

(wherein R^, and A* are as hereinbefore defined) to yield a compound of formula XII as 
hereinbefore defined. The reduction of flie nitro group may conveniently be effected by any of 

10 the procedures known for such a transformation. The reduction may be carried out, for 

example, by the hydrogenation of a solution of the nitro compound in the presence of an inert 
solvent or diluent as defined hereinbefore in the presence of a metal effective to catalyse 
hydrogenation reactions such as palladium or platinxim. A further reducing agent is, for 
example, an activated metal such as activated iron (produced for example by washing iron 

1 5 powder with a dilute solution of an acid such as hydrochloric acid). Thus, for example, the 
reduction may be effected by heating the nitro compound and the activated metal in the 
presence of a solvent or diluCTit such as a mixture of water and alcohol, for example methanol 
or ethanol, to a temperature hi the range, for example 50 to ISO^^C, conveniently at about VO^'C. 
Compounds of the formula XUI and salts thereof may for example be prepared by the 

20 reaction of a compound of the formula XIV: 



O 




I 



O 

(XIV) 

25 

(wherein R^, and A^ are as hereinbefore defined) with a compound of the formula Vn as 
hereinbefore defined to give a compound of the formual Xm. The reaction of the compoimds 
of formulae XIV and Vn is conveniently effected under conditions as described for process 
(c) hereinbefore. 
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Compounds of formula Xm and salts thereof may for example also be prepared by the 
reaction of a compound of the formula XV: 

O 



5 




I 



O 

(XV) 

10 (wherein R^, X^ and are as hereinbefore defined) with a compound of the formula V as 
hereinbefore defined to yield a compound of formula XHI as hereinbefore defined. The 
reaction of the compounds of formulae XV and V is conveniently effected under conditions as 
described for process (b) hereinbefore. 

The compounds of formula n and salts thereof may also be prepared for example by 

1 5 reacting a compound of the formula XVI: 



I? 




20 

(XVI) 

(wherein and X^ are as hereinbefore defined and represents a displaceable protecting 
moiety) with a compound of the formula V as hereinbefore defined, whereby to obtain a 

25 compound of formula II in which is represented by L^, 

A compound of formula XVI is conveniently used in which 1? represents a phenoxy 
group which may if desired carry up to 5 substituents, preferably up to 2 substituents, selected 
fix>m halogeno, nitro and cyano. The reaction may be conveniently effected under conditions 
as described for process (b) hereinbefore. 

30 The compounds of formula XVI and salts thereof as hereinbefore defined may for 

example be prepared by deprotecting a compound of the formula XVII: 
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5 (xvn) 

(wherein R\ and are as hereinbefore defined and represents a phenolic hydroxy 
protecting group). The choice of phenolic hydroxy protecting group is within the standard 
knowledge of an organic chemist, for example those included in standard texts such as 

10 "Protective Groups in Organic Synthesis" T.W. Greene and R.G.M.Wuts, 2nd Ed. Wiley 1991, 
including ethers (for example, methyl, methoxymethyl, allyl and benzyl and benzyl substituted 
with up to two substituents selected from Ci^alkoxy and nitro), silyl ethers (for example, 
t-butyldiphenylsilyl and t-butyldimethylsilyl), esters (for example, acetate and benzoate) and 
carbonates (for example, methyl and benzyl and benzyl substituted with up to two substituents 

1 5 selected from Ci-4alkoxy and nitro). Deprotection may be effected by techniques well known 
in the literature, for example where represents a benzyl group deprotection may be effected 
by hydrogenolysis or by treatment wifli trifluoroacetic acid. 

The removal of such a phenolic hydroxy protecting group may be effected by any of the 
procedures known for such a transfonnation, including those reaction conditions indicated in 

20 standard texts such as lhat indicated hereinbefore, or by a related procedure. The reaction 
conditions preferably being such that the hydroxy derivative is produced without unwanted 
reactions at other sites within the starting or product compounds. For example, where the 
protecting group P^ is acetate, the transformation may conveniently be effected by treatment of 
the quinazoline derivative with a base as defined hereinbefore and including ammonia, and its 

25 mono and di-alkylated derivatives, preferably in the presence of a protic solvent or co-solvent 
such as water or an alcohol, for example methanol or ethanol. Such a reaction can be effected 
in the presence of an additional inert solvent or diluent as defined hereinbefore and at a 
temperature in the range 0 to 50*^C, conveniently at about 20°C. 

One compound of formula II may if desired be converted into ano&er compound of 

30 formula n in which the moiety is different Thus for example a compound of formula n in 
which is other dian halogeno, for example optionally substituted phenoxy, may be converted 
to a compound of formula n in which is halogeno by hydrolysis of a compound of formula 
n (in which is other than halogeno) to yield a compound of formula X as hereinbefore 
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defined, followed by introduction of halide to the compound of formula X, thus obtained as 
hereinbefore defined^ to yield a compound of formula n in which represents halogeno. 
(ii) Compounds of the formula IV as hereinbefore defined and salts thereof may be made by 
deprotecting the compound of formula XVHI: 



10 




(xvni) 

(wherein R\ R^, and Z are as hereinbefore defined) by a process for example as 
1 5 described in (i) above. 

Compounds of the formula XVni and salts thereof may be made by reacting 
compounds of the formulae XVn and HI as hereinbefore defined, under the conditions 
described in (a) hereinbefore, to give a compound of the formula XVIII or salt thereof. 

(iii) Compounds of the formula VI and salts thereof as hereinbefore defined may be 
20 made by reacting a compoimd of the formula XDC: 





1} 













(XIX) 

(wherein and are as hereinbefore defined, and in the 4- and 7- positions may be the 
same or different) witii a compound of formual m as hereinbefore defined, the reaction for 
30 example being effected by a process as described in (a) above. 

(iv) A compound of the formula vm may be prepared by the reaction of a compoimd 
of the formula IV as defined hereinbefore with a compound of the formula XX: 
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R^-L' (XX) 

wherein and are as defined hereinbefore under tibie conditions described in (b) 
hereinbefore to give a compound of flie formula VIII or salt thereof The reaction is 
5 preferably effected in the presence of a base (as defined hereinbefore in process (a)) and 
advantageously in the presence of an inert solvent or diluent (as defined hereinbefore in 
process (a)), advantageously at a temperature in the range, for example 10 to ISO'^C, 
conveniently in the range 20-50°C. 

When a pharmaceutically acceptable salt of a compound of the formula I is required, it 
10 may be obtained, for example, by reaction of said compound with, for example, an acid nsing a 
conventional procedure, the acid having a pharmaceutically acceptable anion. 

Certain of the intermediates herein are novel and these are presented as a further 
aspect of the present invention. 

The identification of compounds which potently inhibit the tyrosine kinase activity 
15 associated with the VEGF receptors such as Fit and/or KDR, which inhibit the tyrosine kinase 
activity associated with the EGF receptor and which are inactive or only weakly active in the 
hERG assay, is desirable and is the subject of the present invention. 

These properties may be assessed, for example, using one or more of the procedures set 
out below: 

20 (a> In Vitro Receptor Tvrosine K inase Inhi bition Test 

This assay determines the abiUty of a test compound to inhibit tyrosine kinase activity. 
DNA encoding VEGF or epidermal growth factor (EGF) receptor cytoplasmic domains may be 
obtained by total gene synthesis (Edwards M, Intemational Biotechnology Lab 5(3), 19-25, 
1987) or by cloning. These may then be expressed in a suitable expression system to obtain 

25 polypeptide with tyrosine kinase activity. For example VEGF and EGF receptor cytoplasmic 
domains, which were obtained by expression of recombinant protein in insect cells, were found 
to display intrinsic tyrosine kinase activity. In the case of the VEGF receptor Fit (Genbank 
accession number X5 1602), a l.Tkb DNA firagment encoding most of the cytoplasmic domain, 
commencing with methionine 783 and including the termination codon, described by Shibuya 

30 et al (Oncogene, 1990, 5: 519-524), was isolated fiom cDNA and cloned into a baculovirus 
transplacement vector (for example pAcYMl (see The Baculovirus Expression System: A 
Laboratory Guide, L.A. King and R. D. Possee, Chapman and Hall, 1992) or pAc360 or 
pBlueBacHis (available fix>m Ihvitrogen Corporation)). This recombinant construct was co- 
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transfected into insect cells (for example Spodoptera frugiperda 21(Sf21)) with viral DNA (eg 
Phanningen BaculoGold) to prepare recombinant baculovirus. (Details of the methods for the 
assembly of recombinant DNA molecules and the preparation and use of recombinant 
baculovirus can be found in standard texts for example Sambrook et al, 1989, Molecular 
5 cloning - A Laboratory Manual, 2nd edition. Cold Spring Harbour Laboratory Press and 
O'Reilly et al, 1992, Baculovirus Expression Vectors - A Laboratory Manual, W. H. Freeman 
and Co, New York). For other tyrosine kinases for use in assays, cytoplasmic fragments 
starting from methionine 806 (KDR, Genbank accession number L04947) and methionine 668 
(EGF receptor, Genbank accession number X005 88) may be cloned and expressed in a similar 
10 manner. 

For expression of cFlt tyrosine kinase activity, Sf21 cells were infected with plaque- 
pure cFlt recombinant virus at a multiplicity of infection of 3 and harvested 48 hours later. 
Harvested cells were washed with ice cold phosphate buffered saline solution (PBS) (lOmM 
sodium phosphate pH7.4, 138mM sodium chloride, 2.7naM potassium chloride) then 

15 resuspended in ice cold HNTG/PMSF (20mM Hepes pH7.5, ISOmM sodium chloride, 10% v/v 
glycerol, 1% v/v Triton XlOO, 1.5mM magnesium chloride, ImM ethylene glycol- 
bis(Paminoethyl ether) N,N^',N'-tetraacetic acid (EGTA), ImM PMSF 
^henylmethylsulphonyl fluoride); the PMSF is added just before use from a freshly-prepared 
lOOmM solution in methanol) using 1ml HNTG/PMSF per 10 million cells. The suspension 

20 was centrifuged for 10 minutes at 13,000 rpm at 4°C, the supanatant (enzyme stock) was 
removed and stored in aliquots at -70^C. Each new batch of stock enzyme was titrated in the 
assay by dilution with enzyme diluent (lOOmM Hepes pH 7.4, 0.2mM sodium orthovanadate, 
0.1% v/v Triton XlOO, 0,2mM dithiothreitol). For a typical batch, stock enzyme is diluted 1 in 
2000 with enzyme diluent and 50|xl of dilute enzyme is used for each assay well. 

25 A stock of substrate solution was prepared from a random copolymer containing 

tyrosine, for example Poly (Glu, Ala, Tyr) 6:3:1 (Sigma P3899), stored as 1 mg/ml stock in 
PBS at -20°C and diluted 1 in 500 with PBS for plate coating. 

On the day before tiie assay 100|li1 of diluted substrate solution was dispensed into all 
wells of assay plates (Nunc maxisorp 96-well immxmoplates) which were sealed and left 

30 overnight at 4''C 

On tiie day of the assay the substrate solution was discarded and the assay plate wells 
were washed once with PBST (PBS containing 0.05% v/v Tween 20) and once with 50niM 
Hepes pH7.4. 
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Test compounds were diluted with 10% dimethykulphoxide (DMSO) and 25jil of 
diluted compound was transferred to wells in the washed assay plates. "Total" control wells 
contained 10% DMSO instead of compound. Twenty five microlitres of 40xnM 
manganese(II)chloride containing 8pM adenosine-S'-triphosphate (ATP) was added to all test 
5 wells except "blank" control wells which contained manganese(II)chloiide without ATP. To 
start the reactions 50|xl of fireshly diluted enzyme was added to each well and the plates were 
incubated at room temperature for 20 minutes. The Uquid was then discarded and the wells 
were washed twice with PBST. One hxmdred microlitres of mouse IgG anti-phosphotyrosine 
antibody (Upstate Biotechnology Inc. product 05-321), diluted 1 in 6000 with PBST containing 

10 0.5% w/v bovine serum albumin (BSA), was added to each well and the plates were incubated 
for 1 hour at room temperature before discarding the liquid and washing the wells twice with 
PBST. One hundred microlitres of horse radish peroxidase (HRP)-linked sheep anti-mouse Ig 
antibody (Amersham product NXA 931), diluted 1 in 500 with PBST containing 0.5% w/v 
BSA, was added and the plates were incubated for 1 hour at room temperature before 

1 5 discarding the liquid and washing the wells twice with PBST. One hundred microlitres of 2,2'- 
azino-bis(3-ethylbenzthiazoline-6-sulphonic acid) (ABTS) solution, fireshly prepared using one 
50mg ABTS tablet (Boehiinger 1204 521) in 50ml fireshly prepared 50mM phosphate-citrate 
bufifer pH5.0 + 0.03% sodium perborate (made with 1 phosphate citrate btxffer with sodium 
perborate (PCSB) capsule (Sigma P4922) per lOOml distilled water), was added to each well. 

20 Plates were then incubated for 20-60 minutes at room temperature imtil the optical density 
value of the "total" control wells, measured at 405imi using a plate reading spectrophotometer, 
was approximately 1.0. "Blank" (no ATP) and "total" (no compound) control values were used 
to determine the dilution range of test compound which gave 50% inhibtion of enzyme activity. 
(b) In Vitro HUVBC Proliferation Assav 

25 This assay determines the ability of a test compound to inhibit the growth factor- 

stimulated proliferation of human umbilical vein endothelial cells fHUVEC). 

HUVEC cells were isolated in MCDB 131 (Gibco BRL) + 7.5% v/v foetal calf serum 
(PCS) and were plated out (at passage 2 to 8), in MCDB 131+ 2% v/v PCS + 3\xg/wl heparin + 
Ijxg/ml hydrocortisone, at a concentration of 1000 cells/well in 96 well plates. After a 

30 minimum of 4 hours they were dosed with the appropriate growth factor (i.e. VEGF 3ng/ml, 
EOF 3ng/ml or b-FGF 0.3ng/ml) and compound. The cultures were then incubated for 4 days 
at 3TC with 7.5% carbon dioxide. On day 4 the cultures were pulsed with 1 ^iCi/well of 
tritiated-thymidine (Amersham product TRA 61) and incubated for 4 hours. The cells were 
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harvested using a 96-well plate harvester (Tomtek) and th^ assayed for incorporation of 
tritium with a Beta plate counter. Incorporation of radioactivity into cells, expressed as cpm, 
was used to measure inhibition of growth factor-stimulated cell proliferation by conq)Ounds. 
(c) In Vivo Solid Tumour Disease Model 
5 This test measures the capacity of compounds to inhibit solid tumour growth. 

CaLu-6 tumour xenografts were established in the flank of female athymic Swiss 
nu/nu mice, by subcutaneous injection of 1x10^ CaLu-6 cells/mouse in 100^1 of a 50% (vA^) 
solution of Matrigel in serum free culture medium. Ten days after cellular implant, mice were 
allocated to groups of 8-10, so as to achieve comparable group mean volumes. Tumours were 

10 measured using vernier calipers and voliraies were calculated as: (1 x w) x V(l x w) x (71/6) , 
where 1 is the longest diameter and w the diameter perpendicular to the longest diameter. Test 
compounds wctc administered orally once daily for a minimum of 21 days, and control 
animals received compound diluent. Tumours were measured twice weekly. The level of 
growth inhibition was calculated by comparison of the mean tumour volume of tiie control 

15 group versus the treatment group, and statistical significance determined using a Students' t- 
test and/or a Mann-Whitney Rank Smn Test The inhibitory effect of compound treatment 
was considered significant when p<0.05. 
(H) liRl^rr-encn ded Potassium Channel Inhibition Test 

This assay determines the ability of a test compound to inhibit the tail current flowing 

20 through the human ether-a-go-go-related-gene (hERG)-encoded potassium channel. 

Human embryonic kidney (HEK) cells expressing the hERG-encoded chaimel were 
grown in Minimum Essential Medium Eagle (EMEM; Sigma- Aldrich catalogue nimiber 
M2279), supplemented with 10% Foetal Calf Serum (Labtech Intemational; product number 
4-101-500), 10% Ml serum-free supplement (Egg Technologies; product number 70916) and 

25 0.4 mg/ml Geneticin G418 (Sigma-Aldrich; catalogue number G7034). One or two days 
before each experiment, the cells were detached from the tissue culture flasks with Accutase 
(TCS Biologicals) using standard tissue culture methods. They were then put onto glass 
coverslips resting in wells of a 12 well plate and covered with 2 ml of the growing media. 

For each cell recorded, a glass coverslip containing tiie cells was placed at the bottom 

30 of a Perspex chamber containing bath solution (see below) at ambiCTit temperature (-20 **C). 
This chamber was fixed to the stage of an inverted, phase-contrast microscope. Immediately 
after placing the coversUp in the chamber, bath solution was perfrised into the chamber from a 
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gravity-fed reservoir for 2 minutes at a rate of - 2 ml/min. After this time, perfiision was 
stopped. 

A patch pipette made from borosilicate glass tubing (GC120F, Harvard Apparatus) 
using a P-97 micropipette puller (Sutter Instrument Co.) was filled with pipette solution (see 
5 hereinafter). The pipette was connected to the headstageofthe patch clamp amplifier 
(Axopatch 200B, Axon Instruments) via a silver/silver chloride wire. The headstage ground 
was connected to the earth electrode. This consisted of a silver/silver chloride wire embedded 
in 3% agar made up with 0.85% sodium chloride. 

The cell was recorded in the whole cell configuration of the patch clamp technique. 
10 Following *1)reak-in", which was done at a holding potential of -80 mV (set by the amplifier), 
and appropriate adjustment of series resistance and capacitance controls, electrophysiology 
software (ClampeXy Axon Instruments) was used to set a holding potential (-80 mV) and to 
deliver a voltage protocol. This protocol was applied every 15 seconds and consisted of a 1 s 
step to +40 mV followed by a 1 s step to -50 mV. The ciurent response to each imposed 
15 voltage protocol was low pass filtered by the amplifier at 1 kHz. The filtered signal was then 
acquired, on Une, by digitising this analogue signal from the amplifier with an analogue to 
digital converter. The digitised signal was then captured on a computer miming Clampex 
software (Axon lustruments). During the holding potential and the step to + 40 mV flie 
current was sampled at 1 kHz. The sampling rate was then set to 5 kHz for the remainder of 
20 the voltage protocol. 

The compositions, pH and osmolarity of the bath and pipette solution are tabulated 

below. 



Salt 


Pipette (mJVQ 


Bath (mM) 


NaCl 




137 


KCl 


130 


4 


MgCl2 


1 


1 


CaCl2 




1.8 


HEPES 


10 


10 


glucose 




10 


Na2ATP 


5 




EGTA 


5 
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Parameter 


Pipette 


Bath 


pH 


7.18-7.22 


7.40 


pH adjustment with 


IMKOH 


IMNaOH 


Osmolality (mOsm) 


275-285 


285-295 



The amplitude of the hERG-encoded potassium chaimel tail current following the step 
from +40 mV to -50 mV was recorded on-line by Clampex software (Axon Instruments). 
Following stabilisation of the tail current amplitude, bath solution containing the vehicle for 
S the test substance was applied to the cell. Providing the vehicle application had no sigtdficant 
effect on tail current amplitude, a cumulative concentration effect curve to the compoimd was 
then constructed. 

The effect of each concentration of test compound was quantified by expressing the 
tail current amplitude in the presence of a given concentration of test compound as a 
10 percentage ofthat in the presence of vehicle. 

Test compound potency (IC50) was determined by fitting the percentage inhibition 
values making up the concentration-effect to a four parameter Hill equation using a standard 
data-fitting package. If the level of inhibition seen at the highest test concentration did not 
exceed 50%, no potency value was produced and a percentage inhibition value at that 
15 concentration was quoted. 

Although the pharmacological properties of the compounds of formula I vary with 
structural change, in general, activity possessed by compounds of the formula I, may be 
demonstrated at the following concentrations or doses in one or more of the above tests (a), 
(b)and(c) 

20 Test (a):- IC50 in the range, for example, < 5^M; 

Test (b):- IC50 in the range, for example, 0.001 - 5^M; 
Test (c):- activity in the range, for example, 0. 1-lOOmg/kg; 
Example 1 of the present application has IC50 values in the enzyme assay (a) of: 
0.029^M against KDR; 
25 0.49jjM against Fit- 1; and 
0.072pM against EGFR. 

In the HUVEC assay (b) Example 1 of the present application has IC50 values of: 
0.01 14|jM with respect to VEGF and 0, 1 with respect to EGF. 
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Example 1 of the present application has an IC50 of 1.S|jM in the hERG assay (d). 
According to a further aspect of the invention there is provided a pharmaceutical 
composition which comprises a compound of the formula I as defined hereinbefore or a 
pharmaceutically acceptable salt thereof, in association with a phaimaceutically acceptable 
S excipient or carrier. 

The composition may be in a form suitable for oral administration, (for example as 
tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible 
powders or granules, syrups or elixirs), for administration by inhalation (for example as a fibaely 
divided powder or a liquid aerosol), for administration by insufflation (for example as a finely 
10 divided powder), for parenteral injection (for example as a sterile solution, suspension or 
emulsion for intravenous, subcutaneous, intramuscular, intravascxilar or infusion dosing), for 
topical administration (for example as creams, ointments, gels, or aqueous or oily solutions or 
suspensions), or for rectal administration (for example as a suppository). In general the above 
compositions may be prepared in a conventional manner using conventional excipients. 
1 S The compositions of the present invCTtion are advantageously presented in unit dosage 

form. The compound will normally be administered to a warm-blooded animal at a unit dose 
within Ihe range S-SOOOmg per square metre body area of the animal, i.e. approximately 
O.l-lOOmg/kg. A unit dose in the range, for example, 1-lOQmg^g, preferably 1-SQmg/kg is 
envisaged and this normally provides a therapeutically-efiTective dose. A unit dose form such 
20 as a tablet or C£q>sule will usually contain, for example l-2SQmg of active ingredient. 

According to a further aspect of the present invention there is provided a compound of 
the formula I or a pharmaceutically acceptable salt thereof as defined hereinbefore for use in a 
method of treatment of the human or animal body by therapy. 

A further feature of the present invention is a compound of formula I, or a 
25 pharmaceutically acceptable salt thereof, for use as a medicament, conveniently a compound 
of formula I, or a pharmaceutically acceptable salt thereof, for use as a medicament for 
producing an antiangiogenic and/or vascular permeability reducing effect in a warm-blooded 
animal such as a human being. 

Thus according to a further aspect of the invention there is provided tbe use of a 
30 compound of the formula I, or a pharmaceutically acceptable salt thereof in the manufacture 
of a medicament for use in the production of an antiangiogenic and/or vascular permeability 
reducing effect in a warm-blooded animal such as a human being. 
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According to a further feature of the invention there is provided a method for 
producing an antiangiogenic and/or vascular permeability reducing effect in a warm-blooded 
animal, such as a human being, in need of such treatment which comprises administering to 
said animal an effective amoimt of a compound of formula I or a pharmaceutically acceptable 
S salt thereof as defined hereinbefore. 

As stated above the size of the dose required for the ther^eutic or prophylactic 
treatment of a particular disease state will necessarily be varied depending on the host treated, 
the route of administration and the severity of the illness being treated. Preferably a daily 
dose in the range of 0.1-50mg/kg is employed. However the daily dose will necessarily be 
1 0 varied depending upon the host treated, the particular route of administration, and the severity 
of the illness being treated Accordingly the optimum dosage may be determined by the 
practitioner who is treating any particular patient. 

The antiangiogenic and/or vascular permeability reducii^g treatmmt defined 
hereinbefore may be applied as a sole therapy or may involve, in addition to a compound of 
IS the invention, one or more otiier substances and/or treatments. Such conjoint treatment may 
be achieved by way of the simultaneous, sequential or separate administration of the 
individual components of the treatment In the field of medical oncology it is normal practice 
to use a combination of different forms of treatment to treat each patient with cancer. In 
medical oncology the other component(s) of such conjoint treatment in addition to the 
20 antiangiogenic and/or vascular permeability reducing treatment defined hereinbefore may be: 
sxirgery, radiotherapy or chemotherapy. Such chemotherapy may cover three main categories 
of therapeutic agent: 

(i) other antiangiogenic agents such as those which inhibit the effects of vascular endothelial 
growth factor, (for example the anti-vascular endothelial cell growth factor antibody 

25 bevacizumab [Avastin™], and those that work by different mechanisms fi*om those defined 
hereinbefore (for example linomide, inhibitors of integrin av(53 fimction, angiostatia, razoxin, 
thaUdomide), and including vascular targeting agents (for example combretastatin phosphate 
and compounds disclosed in Ihtemational Patmt Apphcations WOOO/40529, WO 00/41669, 
WOOl/92224, WO02/04434 and WO02/08213 and the vascular damaging agents described in 

30 International Patent Application Publication No. WO 99/02166 the entire disclosure of which 
document is incorporated herein by reference, (for example N-acetylcolchinol-O-phosphate)); 

(ii) cytostatic agents such as antioestrog^is (for example tamoxifen,toremifene, raloxifene, 
droloxifene, iodoxyfene), oestrogen receptor down regulators (for example fulvestrant). 
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progestogens (for example megestrol acetate), aromatase inhibitors (for example anastrozole, 
letrazole, vorazole, exemestane), antiptogestogens^ antiandiogens (for example fhitamide, 
nilutamide, bicalutamide, cyproterone acetate), LHRH agonists and antagonists (for example 
goserelin acetate, luprolide, buserelin), inhibitors of 5a-reductase (for example finasteride), 
5 anti-invasion agents (for example metalloproteinase inhibitors like maiimastat and inhibitors 
of urokinase plasminogen activator receptor function) and inhibitors of growth ^tor 
fimction, (such growth factors include for example platelet derived growth factor and 
hepatocyte growth factor), such inhibitors include growth factor antibodies, growth factor 
receptor antibodies, (for example the anti-erbb2 antibody trastu2amiab [Herceptin™] and the 

10 anti-erbbl antibody cetuximab [C225]), famesyl transferase inhibitors, tyrosine kinase 
inhibitors for example inhibitors of the epidermal growth factor femily (for example EGFR 
family tyrosine kinase inhibitors such as N-(3-chloro-4-fluorophenyl)-7-methoxy-6-(3- 
moipholinopropoxy)quinazolhi-4-amine (gefitinib, AZD1839), N-(3-ethynylphenyl)-6,7- 
bis(2-methoxyethoxy)quiDazolin-4-amine (erlotinib, OSI-774) and 6-acrylamido-N-(3-chloro- 

15 4-fluorophenyl)-7-(3-moipholinopropoxy)quinazolin-4-amine (CI 1033)) and serine/threonine 
kinase inhibitors); and 

(iii) antiproliferative/antineoplastic drugs and combinations thereof, as used in medical 
oncology, such as antimetabolites (for example antifolates like methotrexate, 
fluoropyrimidines like S-fluorouracil, tegafur, purine and adenosine analogues, cytosine 

20 arabinoside); antitumour antibiotics (for example anthracyclines like adriamycin, bleomycin, 
doxorabicin, daunomycin, eprrubicin and idarubicin, mitomycin-C, dactinomycin, 
mithramycin); platinum derivatives (for example cisplatin, carboplatin); alkylating ageats (for 
example nitrogen mustard, melphalan, chlorambucil, busulphan, cyclophosphamide, 
ifosfamide, nitrosoureas, thiotepa); antimitotic agents (for example vrnca alkaloids like 

25 vincristine, vinblastine, vindesine, vinorelbine, and taxoids Uke taxol, taxotere); 

topoisomerase inhibitors (for example epipodophyllotoxins like etoposide and teniposide, 
amsacrine, topotecan, camptothecin and also irinotecan); also enzymes (for example 
asparaginase); and thymidylate synthase inhibitors (for example raltitrexed); 
and additional types of chemotherapeutic agent include: 

30 (iv) biological response modifiei^ (for example interferon); 

(v) antibodies (for example edrecolomab); 

(vi) antisense therapies, for example those which are directed to the targets listed above, such 
as ISIS 2503, an anti-ras antisense; 
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(vii) gene therapy approaches, including for example approaches to replace aberrant genes 
such as aberrant p53 or aberrant BRCAl or BRCA2, GDEPT (gene-directed enzyme pro-drag 
therapy) approaches such as those using cytosine deaminase, thymidine kinase or a bacterial 
nitroreductase enzyme and ^proaches to increase patient tolerance to chemotherapy or 

5 radiotherapy such as multi-drug resistance gene therapy; and 

(viii) immunotherapy approaches, including for example ex-vivo and in-vivo approaches to 
increase the immunogenicity of patient tumour cells, such as transfection with cytokines such 
as interleukin 2, interleukin 4 or granulocyte-macrophage colony stimulating factor, 
approaches to decrease T-cell anergy, approaches using transfected immune cells such as 

10 c3^okine-transfected dendritic cells, approaches using cytokine-transfected tumour cell lines 
and approaches using anti-idiotypic antibodies. 

For example such conjoint treatment may be achieved by way of the simultaneous, 
sequential or separate administration of a compound of formula I as defined hereinbefore, and 
a vascular targeting agent described in WO 99/02166 such as N-acetylcolchiuol-O-phosphate 

15 (Example 1 of WO 99/02166). 

It is known from WO 01/74360 that antiang^ogenics can be combined with 
antihypertensives. A compound of the present invention can also be administered in 
combination witii an antihypertCTisive. An antihypertensive is an agent which lowers blood 
pressure, see WO 01/74360 which is incorporated herein by reference. 

20 Thus according to &e present invention there is provided a method of treatment of a 

disease state associated with angiogenesis which comprises the administration of an effective 
amount of a combination of a compound of the present invention or a pharmaceutically 
acceptable salt thereof and an anti-hypertensive agent to a warm-blooded animal, such as a 
himaan being. 

25 According to a further feature of the present invention there is provided the use of a 

combination of a compound of the present invention or a pharmaceutically acceptable salt 
thereof and an anti-hypertensive agent for use in the manufacture of a medicament for the 
treatment of a disease state associated with angiogenesis in a warm-blooded manunal, such as 
a human being. 

30 According to a further feature of the present invention there is provided a 

pharmaceutical composition comprising a compound of the present inv^tion or a 
pharmaceutically acceptable salt thereof and an anti-hypertensive agent for the treatment of a 
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disease state associated ^th angiogenesis in a warm-blooded mammal, such as a human 
being. 

According to a further aspect of the present invention there is provided a method for 
producing an anti-angiogenic and/or vascular p^meabilily reducing effect in a warm-blooded 
S animal, such as a human being, which comprises administering to said animal an effective 
amount of a combination of a compound of the present invention or a pharmaceutically 
acceptable salt thereof and an anti-hypertensive agent. 

According to a fiirther aspect of the present invention there is provided the use of a 
combiaation of a compound of the present invention or a pharaiaceutically acceptable salt 

1 0 thereof and an anti-hypertensive agent for the manufacture of a medicament for producing an 
anti-angiogenic and/or vascular permeability reducing effect in a waim-blooded mammal, 
such as a human being. 

Preferred antihypertensive agents are calcium channel blockers, angiotensin 
converting enzyme inhibitors (ACE inhibitors), angiotensin n receptor antagonists (A-II 

IS antagonists), diuretics, beta-adrenergic receptor blockers (P-blockers), vasodilators and alpha- 
adrenergic receptor blockers (a-blockers). Particular antihypertensive agents are calcium 
channel blockers, an^otensin converting enzyme inhibitors (ACE inhibitors), angiotensin n 
receptor antagonists (A-II antagonists) and beta-adrenergic receptor blockers (p-blockers), 
especially calcium channel blockers. 

20 As stated above the compounds defined in the present invention are of interest for 

their antiangiogenic and/or vascular permeability reducing effects. Such compounds of the 
invention are expected to be useful in a wide range of disease states including cancer, 
diabetes, psoriasis, rheumatoid arthritis, Kaposi's sarcoma, haemangioma, lymphoedema, 
acute and chronic nephropathies, atheroma, arterial restenosis, autoimmime diseases, acute 

25 inflanunation, excessive scar foTmstion and adhesions, endometriosis, dysfunctional uterine 
bleeding and ocular diseases with retinal vessel proliferation including age-related macular 
degeneration. Cancer may affect any tissue and includes leukaemia, multiple myeloma and 
lymphoma. In particular such compoimds of the invention are expected to slow 
advantageously the growth of primary and recurrent solid tmnours o^ for example, the colon, 

30 breast, prostate, lungs and skin. More particularly such compounds ofthe invention are 
expected to inhibit any form of cancer associated with VEGF including leukaemia, mulitple 
myeloma and lymphoma and also, for example, the growth of those primary and recurrent 
solid tumours which are associated with VEGF, especially those tumours which are 
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significantly dependent on VEGF for their growth and ^read, including for example, certain 
tumours of the colon, breast, prostate, lung, vulva and skin. 

In another aspect of the present invention compounds of formula I are expected to 
inhibit the growth of those primary and recurrent solid tumours which are associated with 
5 EGF especially those tumours which are significantly dependent on EGF for their growth and 
spread 

In another aspect of the present invention compounds of formula I are expected to 
inhibit the growth of those primary and recurrent solid tumours which are associated with 
both VEGF and EGF especially those tumours which are significantly dependent on VEGF 
10 and EGF for their growth and spread, for example non-small cell lung cancer (NSCLC). 

In addition to their use in therapeutic medicine, the compounds of formula I and their 
pharmaceutically acceptable salts are also useful as pharmacological tools in the development 
and standardisation of in vitro and in vivo test systems for the evaluation of the effects of 
inhibitors of VEGF receptor tyrosine kinase activity in laboratory animals such as cats, dogs, 
15 rabbits, monkeys, rats and mice, as part of the search for new therapeutic agents. 

It is to be understood that where the term ''ethef ' is used anywhere in this specification 
it refers to diethyl ether. 

The invention will now be illustrated in the following non-limiting Examples in 
which, unless otherwise stated:- 
20 (i) evaporations were carried out by rotary evaporation in vacuo and work-up 

procedures were carried out after removal of residual solids such as drying agents by 
filtration; 

(ii) operations were carried out at ambient temperature, fliat is in the range 18-25°C 
and under an atmosphere of an inert gas such as argon; 
25 (iii) colimm chromatography (by the flash procedure) and medixmi pressure liquid 

chromatography (MPLC) were performed on Merck Kieselgel silica (Art. 9385) or Merck 
Lichroprep RP-18 (Art. 9303) reversed-phase silica obtained firom E. Merck, Darmstadt, 
Germany; 

(iv) yields are givoi for illustration only and are not necessarily the maximum 
30 attainable; 

(v) melting points are uncorrected and were determined using a Mettler SP62 
automatic melting point apparatus, an oil-bath s^paratus or a KofEler hot plate apparatus. 
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(vi) the structures of the end-products of the formula I were confirmed by nuclear 
(generally proton) magnetic resonance (NMR) and mass spectral techniques; proton magnetic 
resonance chemical shift values were measured on flie delta scale and peak multiplicities are 
shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad; q, quartet, quin, 

5 quintet; 

(vii) intermediates were not generally fully characterised and purity was assessed 
by thin layer chromatography (TLC), high-performance liquid chromatography (HPLC), 
infia-red OR) or NMR analysis; 

(viii) HPLC were run under 2 different conditions: 

10 1) on a TSK Gel super ODS 2|j.M 4.6mm x 5cm column, eluting with a gradient of methanol 
in water (containing 1% acetic acid) 20 to 100% in 5 minutes. Flow rate 1.4 ml/minute. 
Detection: U. V. at 254 nm and light scattering detections; 
2) on a TSK Gel super ODS 2\iM 4,6mm x 5cm column, eluting with a gradient of methanol 
in water (containing 1% acetic acid) 0 to 100% in 7 minutes. Flow rate 1.4 ml/minute. 

15 Detection: U.V. at 254 nm and light scattering detections. 

(ix) petroleum ether refers to that fraction boiling between 40-60*^0 

(x) the following abbreviations have been used:- 

DMF N,N-dimethylformamide 
20 DMSO dimethylsulphoxide 

TFA trifluoroacetic acid 
THF tetrahydrofuran 

LC-MS HPLC coupled to mass spectrometry 

25 Example 1 




4-(4-Bromo-2-fluoroanilino)-6-methoxy-7-^iperidin-4-yhnethoxy)quina2oHne(p^ 
1.95mmol), 0-(7-azabenzotriazoH-yl)-iV; N, N\ iNT -tetramethyluronium hexafluorophosphate 
(0-89g, 2.34mmol) and iV;iNr-dimethylglycine (241mg, 2.34mmol) were dissolved in N,N- 
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dimethylfonnamide (10ml) and diisopropylethylamine (0.68inl, 3,90nmiol) was added. The 
reaction mixture was stirred at room temperature for 3 hours, diluted with ethyl acetate, 
washed with brine, 2N sodium hydroxide, dried (M gS04) and concentrated under reduced 
pressure. Column chromatography of the residue (2.5% 7N anoutnonia in 
S methanol/dichloromethane) gave 4-(4--bromo-2-fluoroanilmo)-7-({l-[(iV9/V- 

dimethyIammo)acetyl]piperidin-4-yI}methoxy)-6-meihoxyquinazolin^ (7S0mg, 70%) as a 
white solid. 

LC-MS (ESI) 548.0 [M(^^Br) H]"* 

NMR (spectrum): pMSOda) 1.17-1.35 (m, 2H); 1.83 (br d, 2H); 2.11 (m, IH); 2.19 (s, 
10 6H); 2.62 (br t, IH); 3.02 (m, 2H); 3.12 (d, IH); 3.95 (s, 3H); 4.03 (d, 2H); 4.10 (br d, IH); 
4.40 (br d, IH); 7.20 (s, IH); 7.47 (dd, IH); 7.59 (m, IH); 7.65 (dd, IH); 7.80 (s, IH); 8.36 (s, 
IH); 9.51 (s, IH) 

The starting material was prepared as follows: 

A mixture of 2-amino-4-benzyloxy-5-methoxybenzamide (lOg, 0.04mol), (J. Med. 

15 Chem. 1977, vol 20, 146-149), and Gold's reagent (7.4g, 0.05mol) in dioxane (100ml) was 
stirred and heated at reflux for 24 hours. Sodium acetate (3.02g, 0.037mol) and acetic acid 
(1 .65tnl, 0.029mol) were added to the reaction mixture and it was heated for a further 3 hours. 
The mixture was evaporated, water was added to the residue, the solid was filtered ofif, 
washed with water and dried (MgS04). Recrystallisation from acetic acid gave 

20 7-benzyloxy-6-methoxy-3,4-dihydroquina2olin-4-one (8.7g, 84%). 

10% Palladium on carbon (8.3g) was added to a suspension of 
7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (50 g, 0.177 mol) in 
dimethylfomiamide (800 ml) under nitrogen. Ammonium formate (1 1 1.8 g, 1.77 mol) was 
then added in portions over 5 minutes. The reaction mixture was stirred for one hour at 

25 ambient temperature then heated to 80°C for a further hour. The reaction mixture was filtered 
hot through diatomaceous earth and the residues washed with dimethylfonnamide. The 
filtrate was then concentrated and the residue suspended in water. The pH was adjusted to 7.0 
using 2M sodium hydroxide and the resulting mixture was stirred at ambient tempeiature for 
one hour. The soUd was filtered, washed wifli water and dried over phosphorus pentoxide 

30 yielding 7-hydroxy-6-methoxy-3,4-dihydroquinazolin-4-one as a white solid (20.52 & 60%). 
*H NMR Spectrum: (DMSOde) 3.85 (s, 3H), 6.95 (s, IH), 7.40 (s, IH), 7.85 (s, IH) 
MS-ESI: 193 [M+H]+ 
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Pyridine (20 ml) was added to a suspension of 7-hydroxy-6-methoxy-3,4- 
dihydroquinazolin-4-one (20.5 g, 107 mmol) in acetic anhydride (ISO ml» 1.6 mol). The 
reaction mixture was heated to I20''C for three hours, during which time the solid dissolved. 
The reaction mixture was allowed to cool then poured into ice-water (900 ml). The reaction 
S mixture was stirred for one hour then the solid was removed by filtration and dried over 
phosphorus pentoxide yielding 7-acetoxy-6-methoxy-3,4-dihydroquinazolin-4-one as a white 
soUd (20.98 g, 84%), 

^HNMR Spectrum: pMSOde) 2,25 (s, 3H), 3.85 (s, 3H), 7.40 (s, IH), 7.60 (s, IH), 8.00 (s, 
IH) 

10 MS-ESI:235 [M+H]+ 

7-Acetoxy-6-methoxy-3,4-dihydroquinazolin-4-one (1 g, 4.3 mmol) was suspended in thionyl 
chloride (10.5 ml). One drop of iV^iV-dimethylformamide was added and the reaction was 
heated to SO^C for two hours, during which time the solid dissolved. The reaction mixture 
was cooled and the thionyl chloride was rranoved in vacuo. The residue was azeotroped with 

1 5 toluene before being suspended in methylene chloride. A solution of 1 0% ammonia in 
methanol (40 ml) was added and the reaction mixture was heated to 80^C for 15 minutes. 
After cooling the solvents were removed in vacuo and the residue redissolved in water (10 ml) 
and the pH adjusted to 7.0 with 2M hydrochloric acid. The resulting solid was filtered, 
washed with water and dried over phosphorus pentoxide yielding 4-chloro-7-hydroxy-6- 

20 methoxyquinazoline as a white solid (680 mg, 75%). 

^HNMR Spectrum: (DMSOde) 4.00 (s, 3H), 7.25 (s, IH), 7.35 (s, IH), 8.75 (s, IH) 
MS-ESI: 211-213 [M+H]4- 

While maintaining the temperature in the range 0-5°C, a solution of di-/er^-butyl 
dicarbonate (41.7g, 0.19mol) in ethyl acetate (75ml) was added in portions to a solution of 

25 ethyl 4-piperidinecarboxylate (30g, 0. 19mol) in ethyl acetate (1 50ml) cooled at S^'C. After 
stirring for 48 hours at ambient temperature, the mixture was poured onto water (300ml). The 
organic layer was sqparated, washed successively with water (20Qml), O.IN aqueous 
hydrochloric acid (200ml), saturated sodium hydrogen carbonate (200ml) and brine (200ml), 
dried ^gS04) and evaporated to give ethyl 4-(l-(^6r^-'butoxycarbonyl)piperidine)carboxylate 

30 (48g,98%). 

^HNMR Spectrum: (CDCI3) 1.25(t, 3H); 1.45(s, 9H); 1.55-1.70(m, 2H); 1.8-2.0(d, 2H); 2.35- 
2.5(m, IH); 2.7-2.95(t, 2H); 3.9-4.1(br s, 2H); 4.15 (q, 2H) 
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A solution of IM lithium aluminium hydride in THF (133ml, 0.133mol) was added in 
portions to a solution of ethyl 4-(l-(/err-butoxycaibonyl)piperidine)carboxylate (48g, 
0,19mol) in dry THF (180ml) cooled at 0°C. After stirring at 0°C for 2 hours, water (30ml) 
was added followed by 2N sodium hydroxide (10ml). The precipitate was removed by 
5 filtration through diatomaceous earth and washed with ethyl acetate. The filtrate was washed 
witti water, brine, dried (MgS04) and evaporated to give l-(/eit-butoxycarbonyl)-4- 
hydroxymethylpiperidine (363g, 89%), 
MS (EI): 215 [M,]+ 

^HNMR Spectrum: (CDCI3) 1.05-1.2(m, 2H); L35-1.55(m, lOH); L6-1.8(m, 2H); 2.6<2.8(t, 

10 2H); 3.4-3.6(t, 2H); 4.0-4.2(br s, 2H) 

4-Chloro-7-hydroxy-6-methoxyquinazoline (1.5g, 7.12mmol), /e/t-butyl 4- 
(hydroxymethyl)piperidine-l-carboxylate (also known as l-(^err-butoxycarbonyl)-4- 
hydroxymethylpiperidine) (1.8g, 8.55mmol) and triphenylphosphine (2.2g, 8.55mmol) were 
stirred in dichloromelhane (30ml) and cooled in an ice/water bath, Diisopropyl 

15 azodicarboxylate (l.VnoJ, 8.S5mmol) was slowly added and the mixture stirred at room 
temperature for 3 hours before being concentrated under reduced pressure. Colunm 
chromatography of the residue (2:1 isohexane/ethyl acetate) gave ^er^-butyl 4-{[(4-chloro-6- 
methoxyquinazolin-7-yl)oxy]methyl}piperidine-l-carboxylate (2.1g, 72%) as a white solid. 
LC-MS (ESI) 408.1 and 410.1 [MH]"' 

20 NMR (spectrum): (DMSOd^) 1.33 (m, 2H); 1.52 (s, 9H); 1.90 (d, 2H); 2.16 (m, IH); 2.89 
(m, 2H); 4.11 (m, 5H); 4.22 (d, 2H); 7.50 (s, IH); 7.55 (s, IH); 8.98 (s, IH) 
/er^Butyl4-{[(4K;hloro-6-methoxyquinazolin-7-yl)oxy]methyl}piperidine-l-c^^ 
(l.Og, 2.45mmol) and 4-bromo-2-fluoroaniline (0.56g, 2.94mmol) were stirred in 2-propanol 
(30ml) and hydrogen chloride (0.74ml of a 4M solution in dioxane, 2.94mmol) was added. 

25 The mixture was heated at reflux for 4 hours, cooled and filtered. The solid was dissolved in 
methanol, placed on an Isolute® SCX column, washed with methanol and then eluted with 
7N ammonia in methanol to give 4-(4-bromo-2-fluoroanilino)-6-methoxy-7-(piperidin-4- 
ylmethoxy)quinazoline (920mg, 81%) as a pale brown foam. 
LC-MS (ESI) 463.0 [M(^^Br)H]'' 

30 NMR (spectrum): (DMSOde) 1.41 (m, 2H); 1.89 (d, 2H); 2.08 (m, IH); 2.71 (t, 2H); 3.16 
(d, 2H); 4.06 (m, 5H); 7.30 (s, IH); 7.62 (m, 2H); 7.17 (d, IH); 7.93 (s, IH); 8.46 (s, IH); 
9.68(brs, IH) 
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Example 2 




CI 




,01 



OH 



HATU, DIPEA, DMF 




4-(4-CMoro-2-fluoroamlino)-6-methoxy-7-(piperidin^ (1 .Og, 

2.40iiimol), 0-(7-azabenzotriazoH-yl)-iV; N, N\ iST -tetramethyluronium hexafluorophosphate 
5 (1 .09g, 2.88iimiol) and iYIJV-dimethylglycine (297ing, 2.88inmol) were dissolved in iV;iV- 
dimethylformamide (10ml) and diisopropylethylamine (0.84ml, 4.80mmol) was added. The 
reaction mixture was stirred at room temp^ture for 3 hours, diluted with ethyl acetate, 
washed with brine, 2N sodiimi hydroxide, dried (MgS04) and concentrated under reduced 
pressure. Column chromatography of tiie residue (2.5% 7N ammonia in 
10 methanol/dichloromethane) gave 4-(4-chloro-2-fluoroanilino)-7-({l-f(iV^- 

dimethyIanuno)acetyl]piperidin-4-yl}methoxy)-6-methoxyquinazoline (94Qmg, 78%) as a 
white solid. 



LC-MS (ESI) 502.1 and 504.1 \MHf 

NMR (spectrum): (DMSOd6) 1.17^1.35 (m, 2H); 1.83 (br d, 2H); 2.11 (m, IH); 2.19 (s, 
15 6H); 2.62 (br t, IH); 3.04 (m, 2H); 3.13 (d, IH); 3.95 (s, 3H); 4,03 (d, 2H); 4.08 (br d, IH); 
4.40 (br d. IH); 7.20 (s, IH); 7.35 (m, IH); 7.54 (dd, IH); 7.59 (m, IH); 7.80 (s, IH); 8.36 (s, 
IH); 9.51 (s,lH) 



20 carboxylate (l.Og, 2.45nmiol), (prepared as described for the starting mat^al in Example 1), 
and 4-chloro*2-£luoioaniline (0.33ml, 2.94mmol) were stirred in 2-propanol (30ml) and 
hydrogen chloride (0.74ml of a 4M solution in dioxane, 2.94mmol) was added. The mixture 
was heated at reflux for 4 hours, cooled and filtered. The solid was dissolved in methanol, 
placed on an Isolute® SCX column, washed with methanol and then eluted with 7N ammonia 

25 in methanol to give 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-^iperidin-4- 
ylmethoxy)quinazoline (l.Og, 98%) as a white solid, 
LC-MS (ESI) 417,1 and 419,1 CMH]"" 



The starting material was prepared as follows: 

tert-Bntyl 4- {[(4-chloro-6-methoxyquinazolin-7-yl)oxy]methyl}piperidine- 1- 
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NMR (spectrum): (DMSOdfi) 1.47 (m, 2H); 1.93 (d, 2H); 2.13 (m, IH); 2.78 (t, 2H); 3.20 
(d, 2H); 4.06 (m, 5H); 731 (s, IH); 7.45 (m, IH); 7.67 (m, 2H); 7.95 (s, IH); 8.46 (s, IH); 
9.73(brs, IH) 

5 Example 3 




7- {[ 1 -(Chloroacetyl)piperidin-4-yl]methoxy} -4-(4-chloro-2-fluoroaiiilino)-6" 
methoxyquinazoline (150mg, O.SOmmol) was suspended in O-dichlorobenzene (3ml) and 
pyrrolidine (63|li1, 0.76nimol) added. The mixture was heated at 120*^0 for 1.5 hours. The 

10 reaction mixture was cooled and placed directly onto a silica column, washed with 

dichloromethane to remove the O-dichlorobenzene and then eluted with 2% 7N ammonia in 
methanol/dichloromethane to give 4-(4-chloro-2-fluoroaniluio)-6-methoxy-7-{[l- 
(pyrroUdin-l-ylacetyl)piperidia-4-yl]methoxy}qainazoline (115mg, 72%). 
LC-MS (ESI) 528.1 and 530.1 [MH]"" 

15 *H NMR (spectrum): (DMSOde) L25 (m, 2H); 1.69 (m, 4H); 1.82 (br d, 2H); 2.11 (m, IH); 
2.50 (m, 4H); 2.61 (br t, IH); 3.03 (br t, IH); 3.17 (d, IH); 3.34 (d, IH); 3.95 (s, 3H); 4.06 (m, 
3H); 4.39 (br d, IH); 7.20 (s, IH); 7.34 (m, IH); 7.54 (dd, IH); 7.59 (t, IH); 7.80 (s, IH); 8.35 
(s, IH); 9,51 (s, IH) 

The starting material was prepared as follows: 

20 4-(4-Chloro-2-fluoroanilino)-6-methoxy-7-(piperidia-4-yImethoxy)q^ (2.2g, 

4.85mmol) (prepared as described for the starting material in Example 2) was suspended in 
methylene chloride (100ml) and diisopropylethylamine (2.1ml, 12.1mmol) was added. 
Chloroacetyl chloride (0.4ml, 5.34mmol) was slowly added and the mixture stirred at room 
temperature for 2 hom^. A further 0.5 equivalents of chloroacetyl chloride and 

25 diisopropylethylamine were added and the reaction mixture stirred for a further 2 hours. The 
mixture was washed with 2N hydrochloric acid, dried (MgS04) and concentrated imder 
reduced pressure. Column chromatography of the residue (2%-5%-7% 
methanol/dichloromethane) gave 7-{[l-(chloroacetyl)piperidin-4-yl]methoxy}-4-(4-chloro-2- 
fluoroanilino)-6-mefhoxyquinazoline (1.52g, 62%) as a brown solid. 

30 LC-MS (ESI) 493, 495 and 496.1 [MH]'' 
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NMR (spectrum): (DMSOde) 1.15-1.30 (m, 2H); 1.96 (d, 2H); 2.15 (m, IH); 2.72 (m, IH); 
3.14 (m, IH); 3.90 (d, IH); 3.97 (s, 3H); 4.06 (d, 2H); 4.39 (m, 3H); 7.23 (s, IH); 7.46 (m, 
IH); 7.72 (m, 2H); 7.89 (s, IH); 8.42 (s, IH); 9.84 (br s, IH) 

5 Examples 4-11 

Using an analogous procedure to tiiat described in the preparation of Exanqile 3, 7- 
{[1 •-(cMoroacetyl)pip6ridin-4--yl]mettioxy}-4-(4-chloro-2-fluoroanilino)-6- 
me&oxyquinazoUne was reacted with the appropriate amine to give the compounds described 
in Table 1. 




Table 1 



Example number 


R 


note 


4 


o 


1) 


5 




2) 


6 




3) 


7 




4) 


8 


9 

HO 


5) 
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9 




6) 


10 


MeNH 


7) 


11 


S? 


8) 



Notes 

1) 4-(4-chIoro-2-flttoroani]mo)-6-methoxy-7-{[l-(piperidm-l-yIacetyI)piperidin-^ 
yl]methoxy}quinazoIine (95mg, 58%) 

5 LC-MS (ESI) 542.1 and 544.1 [MH]* 

NMR (spectrum): (DMSOdg) 1.18 (m, IH); 1.37 (m, 3H); 1.50 (m, 4H); 1.83 (m, 2H); 
2.12 (m, IH); 2.35 (m, 4H); 2.62 (m, IH); 3.06 (m, 2H); 3.20 (m, IH); 3.95 (s, 3H); 4.04 (d, 
2H); 4.14 (d, IH); 4.39 (d, IH); 7.20 (s, IH); 7.35 (d, IH); 7.57 (m, 2H); 7.80 (s, IH); 8.35 (s, 
lH);9.51(s,lH) 

10 

2) 4-(4-chIoro-2-fluoroaniImo)-6-mefhoxy-7-{[l-(morphoIin'4-yIacetyl)piperidm-4- 
y]]metfaoxy}quuiazoline (98mg, 59%) 

LC-MS (ESI) 544.1 and 546.1 [MH]* 

'H NMR (spectrum): (DMSOde) 1.19 (m, IH); 1.36 (m, IH); 1.84 (m, 2H); 2.12 (m, IH); 
15 2.41 (m, 4H); 2.63 (m, IH); 3.06 (m, 2H); 3.27 (d, IH); 3.58 (m, 4H); 3.95 (s, 3H); 4.04 (d, 
2H); 4.10 (d, IH); 4.39 (d, IH); 7.20 (s, IH); 7.35 (d, IH); 7.54 (dd, IH); 7.59 (t, IH); 7.80 (s, 
IH); 8.36 (s, IH); 9.51 (s, IH) 

3) 4K4-chIoro-2-fluoroaniImo)-6-methoxy-7-({l-[(3ai{,6a5>tetrahydro-5i5r- 

20 [l,3]dioxolo[4^-c]pyiTol-5-ylacetyqpiperidiii-4-yl}metho37)qumazolme (61mg, 35%) 
LC-MS (ESI) 572.0 and 574.1 (MHf 

•H NMR (spectrum): (DMSOde) 1.17 (m, IH); 1.32 (m, IH); 1.83 (d, 2H); 2.11 (m, IH); 2.24 
(d, 2H); 2.63 (m, IH); 3.00 (m, 3H); 3.13 (d, IH); 3.27 (d, IH); 3.95 (s, 3H); 4.04 (m, 3H); 
4.38 (d, IH); 4.57 (s, 2H); 4.89 (s, IH); 4.95 (s, IH); 7.20 (s, IH); 7,35 (d, IH); 7.54 (dd, IH); 
25 7.59 (t, IH); 7.80 (s, IH); 8.35 (s, IH); 9.52 (s, IH) 

The (3RS,4SR)-3,4-methylenedioxypyrrolidine used as a starting material was 
prepared as follows :- 
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A solution of di-jCTt-butyl dicarbonate (B0C20, 78.95 g) in ethyl acetate (125 ml) 
was added dropwise to a stirred mixture of 3-pyrroline (25 g; 65% pure containing 
pyrrolidine) and ethyl acetate (125 ml) which had been cooled to O^C. The reaction 
temperature was maintained at 5-lO^C during Hbe addition. The resultant reaction 
5 mixture was aUowed to warm to ambient temperature overoight The reaction mixture 
was washed successively with water, O.IN aqueous hydrochloric acid solution, water, a 
saturated aqueous sodium bicarbonate solution and brine, dried over magnesium sulphate 
and evaporated. There was thus obtained, as a colorless oil (62 g), a 2:1 mixture of 
tert'hutyl 3-pyrroline«l-carboxylate, NMR (spectrum): (CDCI3) 1.45 (s, 9H), 4.1 (d, 

10 4H), 6.75 (m, 2H), and tert-butyl pyrrolidine- 1-carboxylate, NMR (spectrum): 
(CDCI3) 1.5 (s, 9H), 1.8 (br s, 4H), 3.3 (br s, 4H), 

A solution of the mixture of materials so obtained in acetone (500 ml) was added 
dropwise to a mixture of iST-methylmorpholine-AT-oxide (28.45 g), osmium tetroxide (1 g) and 
water (500 ml) whilst keying the reaction temperature below 25'*C. The reaction mixture 

15 was then stirred at ambient temperature for 5 hours. The solvent was evsqporated and the 
residue was partitioned between ethyl acetate and water. The organic phase was washed with 
brine, dried over magnesium sulphate and evaporated. The residue was purified by colunm 
chromatography on silica using increasingly polar mixtures of petroleum ether (b.p. 40-60°C) 
and ethyl acetate as eluent and by further colunm chromatography on siUca using increasingly 

20 polar mixtures of mefliylene chloride and methanol. There was thus obtained feif-butyl 
(3RS,4SR)-3,4-dihydroxypyrrolidine-l-carboxylate as an oil (34.6 g). 

NMR (spectrum): (CDCI3) 1.45 (s, 9H), 2.65 (m, 2H), 3.35 (m, 2H), 3.6 (m, 2H), 4.25 (m, 
2H). 

A solution of ter^butyl (3RS,4SR)-3,4-dihydroxypyrrolidine- 1-carboxylate (34.6 g) in 
25 DMF (400 ml) was cooled to 0-5''C and sodium hydride (60% dispersion in mineral oil, 0.375 
mol) was added portionwise. The reaction mixture was stirred at 5**C for 1 hour. 
Dibromomethane (15.6 ml) was added and the reaction mixture was stirred at 5°C for 30 
minutes. The reaction mixture was allowed to warm to ambient temperature and was stirred 
for 16 hours. The DMF was evaporated and the residue was partitioned between ethyl acetate 
30 and water. The organic phase was washed with water and with brine, dried over magnesium 
sulphate and evaporated. The residue was purified by colunm chromatography on silica using 
increasingly polar mixtures of petroleum ether (b.p. 40-60^C) and ethyl acetate as eluent. 
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There was thus obtained tert-butyl (3RS,4SR)-3,4-methylenedioxypyn:olidine-l-carboxylate 
as a colourless oil (19.77 g). 

NMR (spectrum): (CDCI3) 1.45 (s, 9H), 3.35 (m, 2H), 3.75 (br s, 2H), 4.65 (m, 2H), 4.9 (s, 
IH), 5.1 (s, IH). 

5 A cooled 5M solution of hydrogen chloride in isopropanol (150 ml) was added to a 

solution of ter^-butyl (3RS,4SR)-3,4-methylenedioxypyrrolidine-l-carboxylate (19.7 g) in 
methylene chloride (500 ml) that was cooled in an ice bath. The reaction mixture was 
allowed to warm to ambient temperature and was stirred for 4 hours. The solvent was 
evaporated and the residue was triturated under diethyl ether. The precipitate was collected 
10 by filtration, washed with diethyl ether and dried. There was thus obtained (3RS,4SR)-3,4- 
methylenedioxypyrrolidine hydrochloride as a beige solid (13.18 g), 

NMR (spectrum): (DMSOde) 3.15 (m, 2H), 3.35 (m, 2H), 4,65 (s, IH), 4.8 (m, 2H), 5.1 (s, 
IH). 

The material so obtained was suspended in diethyl ether and a saturated methanolic 
15 ammonia solution was added The resultant mixture was stirred at ambient temperature for 10 
minutes. The mixture was filtered and the solvent was evaporated at ambient temperature 
under vacuum. There was thus obtained (3RS,4SR)-3,4-methylenedioxypyrrolidine which 
was used without any additional purification. 

20 4) 7-({l-[(4-acetylpiperazin-«l*yl)acetyl]piperidin-4-yl}methoxy>4-(4-chloro-2- 

flaoroaniliiio)-6-metiioxyqafaiazoIjne (70mg» 39%) 

LC-MS (ESI) 585 and 587 [MH]**" 

NMR (spectrum): (DMSOd6) 1.20 (m, IH); 1.35 (m, IH); 1.84 (m, 2H); 1.98 (s, 3H); 2.12 

(m, IH); 2.37 (m, 2H); 2.43 (m, 2H); 2.63 (m, IH); 3.08 (m, 2H); 3.30 (d, IH); 3.42 (m, 4H); 
25 3.95 (s, 3H); 4.05 (m, 3H); 4.39 (d, IH); 7.20 (s, IH); 7.35 (d, IH); 7.54 (dd, IH); 7.59 (t, 

IH); 7.79 (s, IH); 8.35 (s, IH); 9.51 (s, IH) 

5) (35)-7-({l-[(3-hydro3^yiToUdm-l-yl)acetyl]piperimn-4-yl}meth^^ 
2-fIuoroaniIino)-6-methoxyquinazoline (34mg» 20%) 
30 LC-MS (ESI) 543.9 and 546.0 [MH]"" 

NMR (spectrum): (DMSOde) 1.18 (m, IH); 1.32 (m, IH); 1.55 (m, IH); 1.83 (d, 2H); 1.96 
(m, IH); 2.11 (m, IH); 2.34 (m, IH); 2.50 (m, IH); 2.61 (m, 2H); 2.77 (m, IH); 3.02 (br t, 
IH); 3.17 (dd, IH); 3.30 (dd, IH); 3.95 (s, 3H); 4.04 (m, 3H); 4.18 (m, IH); 4.38 (d, IH); 4.65 
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(d, IH); 7.20 (s, IH); 7.35 (d, IH); 7.54 (dd, IH); 7.59 (t, IH); 7.80 (s, IH); 8.35 (s, IH); 9.51 
(S.1H) 



6) 4-(4-cliIoro-2-fluoroanilino)-6-methoxy-7-[(l-{[iV-(2- 

5 methoxyethy0aiiiiiio]acetyl}piperidin-4-yl)iiiethoxy]qiii]iazoline (65ing, 22%) 
LC-MS (ESI) 532 and 534 [MHf 

NMR (spectrum): (DMSOdg) 1.74 (m, 2H); 1.84 (d, 2H); 2.12 (m, IH); 2.66 (m, 3H); 3.02 
(t, IH); 3.25 (s, 3H); 3.40 (m, 4H); 3.85 (d, IH); 3.95 (s, 3H); 4.03 (d, 2H); 4.42 (d, IH); 7.20 
(s. IH); 7.35 (d, IH); 7.45 (dd, IH); 7.59 (t, IH); 7.80 (s, IH); 8.35 (s, IH); 9.51 (s, IH) 

10 

7) 4-(4-chloro-2-flaoroanilino)-6-metho:^-7-({l-[(A'^met]iyla]iuno)acety]]piperi 
4-yl}methoxy)qumazoline (54mg, 46%) 

LC-MS (EST) 488 and 490 \MHJf 

^H NMR (spectrum): (DMSOd^) 1.24 (m, 2H); 1.83 (d, 2H); 2.12 (m, IH); 2.29 (s, 3H); 2.65 
15 (m, IH); 3.02 (t, IH); 3.30 (dd, 2H); 3.86 (d, IH); 3.95 (s, 3H); 4.03 (d, 2H); 4.42 (d, IH); 
7.20 (s, IH); 7.35 (d, IH); 7.57 (m, 2H); 7.80 (s, IH); 7.36 (s, IH); 9.52 (s, IH) 



8) 4-(4-chIoro-2-llaoroanilino)-7<{l-[(3^-difluoropyiToUclin-l-yQacetyl]piperidi^ 
4-yl}methoxy>6-metho37qiunazoIiiie (45mg, 26%) 
20 LC-MS (ESI) 586.4 and 570.5 [M+Na]* 

'H NMR (spectrum): (DMSOd^) 1.27 (m, 2H); 1.83 (d, 2H); 2.12 (m, IH); 2.23 (m, 2H); 2.63 
(m, IH); 2.80 (t, 2H); 2.99 (m, 3H); 2.30 (d, IH); 3.42 (d, IH); 3.95 (m, 4H); 4.03 (d, 2H); 
4.38 (d, IH); 7.20 (s, IH); 7.35 (d, IH); 7.54 (dd, IH); 7.59 (t, IH); 7.80 (s, IH); 8.35 (s, IH); 
9.31 (s, IH) 



25 



Example 12 



^**s.X\^Q^^v<sJ^ HATU. DIPEA. DMF ^V^'^v^x-^O'^^^^N 

4-(4-CUoro-2-fluoroaiiilino)-6-methoxy-7-[2-(piperidin-4-yl)et^^ 
(310mg, 0.72mmol), 0-(7-azaben20triazol-l-yl)-iV; N, N\ -tetramethyluronium 
30 hexafluorophosphate (328ing, 0.86iiimol) and iVIiV-dimethylglycine (89mg, 0.86nmiol) were 
dissolved in iViJV^dimethylfonnamide (10ml) and diisopropylethylamine (0.25ml, 1.44mmol) 
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was added. The reaction mixture was stirred at room temperature over night, diluted with 
ethyl acetate, washed with brine (x2), 2N sodium hydroxide, dried (MgS04) and concentrated 
under reduced pressure. Column chromatography of the residue (3% 7N ammonia in 
methanol/dichloromethane) gave 4-(4-chloro-2"fluoroanilino)-7-(2-{l-[(iVVV- 
S dimethylamino)acetyl]piperidin-4-yl}ethoxy)-6-methoxyqamazoIme (20Qmg, 54%) as a 
white soUd. 

LC-MS (ESI) 516.1 and 518.1 [MHf 

NMR (spectrum): (DMSOde) 1.03-1.19 (m, 2H); 1.77 (m, 5H); 2.19 (s, 6H); 2.56 (br t, 
IH); 2.99 (m, 2H); 3.14 (br d, IH); 3.95 (s, 3H); 4.02 (br d, IH); 4.20 (m, 2H); 4.37 (br d, 
10 IH); 7.22 (s, IH); 7.35 (d, IH); 7.54 (dd, IH); 7.59 (t, IH); 7.80 (s, IH); 8.36 (s, IH); 9.51 (s, 
IH) 

The starting material was prepared as follows: 

4-Chloro-7-hydroxy-6-methoxyquinazoline (l.Og, 4.75mmol), (prepared as described 
for the starting material in Example 1), tert-hutyl 4-(2-hydroxyethyl)piperidine-l-carboxylate 

15 (13g, 5.70mmol) and triphenylphosphine (1 .5g, 5.70mmol) were stirred in dichloromethane 
(25ml) and cooled in an ice/water bath. Diisopropyl azodicarboxylate (1.1ml, 5.70mmol) was 
slowly added and the mixture stirred at room temperature over night before being 
concentrated under reduced pressure. Column chromatography of the residue (2: 1 
isohexane/ethyl acetate) gave a sticky solid which was suspended in diethyl ettier and filtered 

20 to give tert-hutyl 4-{2-[(4-chloro-6-methoxyquinazolin-7-yl)oxy]ethyl}piperidine-l- 
carboxylate (1.4g, 70%) as a white solid, 
LC-MS (ESI) 422.0 and 424.0 [MH]"" 

^H NMR (spectrum): (DMSOdg) 1.09 (m, 2H); 1.40 (s, 9H); 1.77 (m, 5H); 2.72 (m, 2H); 3.93 
(br d, 2H); 4.00 (s, 3H); 4.28 (t, 2H); 7.39 (s, IH); 7.47 (s, IH); 8.87 (s, IH) 

25 ^^r^-Butyl 4-{2-[(4-chloro-6-methoxyquinazolin-7-yl)oxy]ethyl}piperidine-l-carboxylate 
(0.4g, 0.95mmol) and 4-chloro-2-fluoroaniline (126^1, 1.14mmol) were stirred in 2-propanol 
(15ml) and hydrogen chloride (1.2ml of a 4M solution in dioxane, 4.75mmol) was added. 
The mixture was heated at reflux for 1.5 hours, cooled and concentrated under reduced 
pressure, Colunm chromatography ofthe residue (10% TNammoma in 

30 meflianol/dichlorometihane) gave 4-(4-chloro-2-fluoroanilino)-6-methoxy-7-[2-(piperidin-4- 
yl)ethoxy]quinazoline (320mg, 75%) as a white solid. 
LC-MS (ESI) 431.0 and 433.0 [MH]"* 
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'H NMR (spectrum): (DMSOdg) 1.09 (m, 2H); 1.57 (m, IH); 1.69 (m, 4H); 2.45 (dt, 2H); 
2.92 (br d, 2H); 3.95 (s, 3H); 4.18 (t, 2H); 7.20 (s, IH); 7.34 (m, IH); 7.54 (dd, IH); 7.59 (t, 
IH); 7.79 (s, IH); 8.35 (s, IH); 9.52 (br s, IH) 




4-(4-Biomo-2-fluoroanilino>6-methoxy-7-[2-0piperidin-4-yl)elhoxy]quiB^ 
(33Qing, 6.94mmol), 0-(7-azabenzotriazol-l-yl)-JV. N. N'. iV'-tetramethyluromum 

10 hexafluorophosphate (317mg, O.SSmmol) and Ar.AT-dimethylglycine (86mg, 0.83imnol) were 
dissolved in 7y;iV-dimethylfonnainide (10ml) and diisopropylethylamine (0.24ml, 1.39mmol) 
was added. The reaction mixture was stirred at room temperature over night, diluted with 
ethyl acetate, washed with brine (x2), 2N sodiiun hydroxide, dried (MgS04) and concentrated 
\mder reduced pressure. Column chromatography of the residue (3% 7N ammonia in 

15 methanol/dichloromethane) gave 4-(4-bromo-2-fluoroanilino)-7-(2-{l-[(iV;,A'- 

dimethylammo)acetyllpiperidm-4-yl}ethoxy)-6-methoxyquinazoline (330mg, 85%) as a 

white solid. 

LC-MS (EST) 562.1 [M("Br)H]'^ 

^H NMR (spectrum): (DMSOd^) 1.03-1.19 (m, 2H); 1.76 (m, 5H); 2.18 (s, 6H); 5.56 (br t, 
20 IH); 2.98 (m. 2H); 3.11 (br d, IH); 3.95 (s, 3H); 4.03 (br d, IH); 4.20 (m, 2H); 4.34 (br d, 
IH); 7.22 (s, IH); 7.47 (dd, IH); 7.54 (t, IH); 7.65 (dd, IH); 7.79 (s, IH); 8.36 (s, IH); 9.50 
(s,lH) 

The starting material was prepared as follows: 
ter/-Butyl4-{2-[(4-cUoro-6-methoxyqiiinazolin-7-yl)oxy]ethyl}pq)eridine-l-CM^ 

25 (0.4g, 0.95nmiol), (prepared as described for the starting material in Example 12), and 4- 
bromo-2-fluoroaniline (216mg, 1.14mmol) were stirred in 2-propanol (15ml) and hydrogen 
chloride (1.2nil of a 4M solution in dioxane, 4.75mmol) was added. The mixture was heated 
at reflux for 1.5 hours, cooled and concentrated under reduced pressure. Column 
chromatogr^hy of the residue (10% 7N anmionia in methanol/dichloromethane) gave 4(4- 

30 bromo-2-fluoroanilino)-6-methoxy-7-[2-(piperidin-4-yl)ethoxy]qiuna2:oline (339mg, 75%) as 
a white solid. 
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LC-MS (ESI) 472.9 and 474.9 [M-H]' 

NMR (spectrum): (DMSOde) 1.10 (m, 2H); 1.58 (m, IH); 1.69 (m, 4H); 2.46 (dt, 2H); 
2.92 (br d, 2H); 3.94 (s, 3H); 4.18 (t, 2H); 7.20 (s, IH); 7.46 (m, IH); 7.53 (t, IH); 7.59 (dd, 
IH); 7.79 (s, IH); 8,35 (s, IH), 9.51 (br s, IH) 

5 

Example 14 



4-(4-CMoro-2-fluoix)anilino)-6-methoxy-7-[(3i?)-piperidm 
(150mg, 0.36mmol), 0-(7-azabenzotriazol-l-yl)-JV; N, N\ -tetramethylurommn 

10 hexafluorophosphate (164mg, 0.43mmol) and iV;iV-dimethylglycine (45mg, 0.43mmol) were 
dissolved in JV;//-<Hmethylfomiamide (4ml) and diisopropylethylamine (0.125jil, 0.72nmiol) 
was added. The reaction mixture was stirred at room temperature for 2 homrs, diluted wifli 
ethyl acetate, washed with brine (x2), 2N sodiimi hydroxide, dried (MgS04) and concentrated 
under reduced pressure. Column chromatography of the residue (2.5% 7N ammonia in 

15 methanol/dichloromethane) gave 4-(4-chloro-2-fluoroanffino)-7<{(31?)-l-[(J\yV- 

dimethylamino)acetyl]piperidin-3-yl}methoxy)-6-methoxyquinazoIme (138mg, 76%) as a 
white solid. 

LC-MS (EST) 502 and 504 [MH]"" 

^H NMR (spectrum): (DMSOde at 373^) 1.45 (m, 2H); 1.71 (m, IH); 1.91 (m, IH); 2.08 (m, 
20 IH); 2.21 (s, 6H); 3.05 (m, 4H); 3.95 (m, 4H); 4.10 (m, 2H); 4.20 (m, IH); 7.21 (s, IH); 7.30 
(d, IH); 7.40 (d, IH); 7.65 (t, IH); 7.80 (s, IH); 8.37 (s, IH); 9,15 (s, IH) 
The startmg material was prepared as follows: 

4-Chloro-7-hydroxy-6-methoxyqumazoKne (250mg, 1.19mmol), (prepared as 
described for the starting material in Example 1), tert-hutyl (3jR)-3- 
25 (hydroxymethyl)piperidine-l-carboxylate (307mg, 1.42tnmol) and triphenylphosphine 

(374mg, 1 .42mmol) were stirred in dichloromethane (12ml) and cooled in an ice/water bath. 
Diisopropyl azodicarboxylate (280^1, L42nmiol) in dichloromethane (2ml) was slowly added 
and the mixture stirred at room temperature for 2.5 hours before being concentrated under 
reduced pressure. Column chromatography of the residue (2: 1 isohexane/ethyl acetate) gave 




R Isomer 
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tert-hutyl (3i?)-3- {[(4-cMoro-6-methoxyqiiinazolin-7-yl)oxy]methyl}piperidine- 1 -carboxylate 
(400mg, 82%) as a viscous oil. 
LC-MS (ESI) 408 and 410 [MH]'' 

NMR (spectrum): (DMS0d6) 1.36 (m, IIH); 1.60 (m, IH); 1.87 (m, IH); 1.99 (m, IH); 
5 2.90 (m, IH); 3.72 (m, IH); 4.01 (m, 7H); 7.40 (s, IH); 7.46 (s, IH); 8.87 (s, IH) 
rm-Butyl (3i?)-3-{[(4-chloro-6-methoxyquinazolin-7-yl)oxy]methyl}piperi<^ 
carboxylate (400mg, 0.98nimol) and 4-cliloro-2-fluoroaniline (130jil, l.lSmmol) were stirred 
in 2-propanol (12nd) and hydrogen chloride (294jil of a 4M solution in dioxane, l.lSmmol) 
was added. The mixture was heated at reflux for 4 hours, cooled and filtered. The solid was 

10 dissolved in methanol, absorbed onto an Isolate® column, washed with methanol and eluted 
with 7N ammonia in methanol to give 164mg of first batch of product as a white solid. 
Column chromatography of the concentrated filtrate (10% 7N ammonia in 
methanol/dichloromethane) gave a fiirther 41mg of 4-(4-chloro-2-fluoroanilino)-6-methoxy- 
7-[(3iJ)-piperidin-3-ylmethoxy]quinazoline which was combined with the first batch (205mg 

15 in total, 50%). 

LC-MS (ESI) 417 and 419 [MH]"" 

^H NMR (spectrum): (DMSOdfi) 1.25 (m, IH); 1.41 (m, IH); 1.59 (m, IH); 1.84 (m, IH); 
1.95 (m, IH); 2.38 (t, IH); 2.50 (m, IH); 2.86 (d, IH); 3.07 (d, IH); 3.95 (s, 3H); 4.00 (d, 
2H); 7.18 (s, IH); 7.34 (d, IH); 7.54 (dd, IH); 7.59 (t, IH); 7.79 (s, IH); 8.35 (s, IH); 9.51 (s, 
20 IH) 



Example 15 




4-(4-Chloro-2-fluoroanmno)-7-<{(3iS)-l-[(iV9iV-dimeth^ 
25 yl}methoxy)-6-methoxyqainazolme was prepared using an analogous procedure to that 
described in Example 14. 
LC-MS (ESI) 502 and 504 [MH]^ 
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^HNMR (spectrum): (DMSOd6 at 373°K) 1.45 (m, 2H); 1.71 (m, IH); 1.91 (m, IH); 2,08 (m, 
IH); 2.21 (s, 6H); 3.05 (m, 4H); 3.95 (m, 4H); 4.10 (m, 2H); 4.20 (m, IH); 7,21 (s, IH); 7.30 
(d, IH); 7.40 (d, IH); 7.65 (t, IH); 7.80 (s, IH); 8.37 (s, IH); 9.15 (s, IH) 
The starting material was prepared as follows: 
5 4-CMoro-7-hydroxy-6-methoxyquina2oline was reacted with (3jS)-3- 

(hydroxymethyl)piperidine-l-carboxylate using an analogous procedure to that described for 
the starting material in Example 14 to give tert-hntyl (3iS)-3-{[(4-chlon>-6- 
methoxyquinazolin-7-yl)oxy]methyl}piperidine-l-carboxylate 
LC-MS (ESI) 408 and 410 [MH]"*" 
10 *HNMR (spectrum): (DMSOd6) 1.36 (m, IIH); 1.60 (m, IH); 1.87 (m, IH); 1.99 (m, IH); 
2.90 (m, IH); 3.72 (m, IH); 4.01 (m, 7H); 7.40 (s, IH); 7.46 (s, IH); 8.87 (s, IH) 
4-(4-CMoro-2-fluoroanilino)-6-methoxy-7-[(3iS)-piperidin-3-ylmethoxy]quin^^ was 
prepared using an analogous procedure to that described for the starting material in Example 
14. 

15 LC-MS(ESI)417and419[MH]"' 

^H NMR (spectrum): (DMSOd6) 1.25 (m, IH); 1.41 (m, IH); 1,59 (m, IH); 1.84 (m, IH); 
1.95 (m, IH); 2.38 (t, IH); 2.50 (m, IH); 2.86 (d, IH); 3.07 (d, IH); 3.95 (s, 3H); 4.00 (d, 
2H); 7,18 (s, IH); 7.34 (d, IH); 7.54 (dd, IH); 7,59 (t, IH); 7.79 (s, IH); 8.35 (s, IH); 9.51 (s, 
IH) 



Example 16 




4-(4-Bromo-2-fluoroanilino)-7-hydroxy-6-methoxyquinazoline (986mg, 2.71mmol) 
and potassium carbonate (412mg, 2.98mmol) were stirred in l-methylpyrrolidinone (10ml) 

25 and l-bromo-3-chloropropane (295p,l, 2.98mmoI) added. The mixture was stirred at 90°C for 
2 hours. (3a/2,6aS)-Tetrahydro-3a£r-[l,3]dioxolo[4,5-c]pyrrole hydrochloride (452mg, 
2.98mmol)» (prepared as described for the starting material in Example 6), potassium 
carbonate (412mg, 2.98rmnol) and a catalytic amount of potassium iodide were added and the 
mixture heated at 90°C for a further 3 hours. The mixture was cooled and partitioned between 

30 water and dichloromethane. The organic layer was dried (MgS04) and concentrated and the 
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residue purified by a combination of column chromatography (1% IN ammonia in 
methanol/dichloromethane) and preparative HPLC to give 4-(4-bromo-2-flaoroaiuliiio-6- 
methoxy-7-{3-[(3aA,6a5>tetrahydiro-5J7-[l,3]dioxolo[4,^^^^ 
yI]propoxy}qumazoUne (276mg, 23%) as a white solid. 
5 U:-MS (ESI) 520.9 [M(^^Br)H]'" 

NMR (spectrum): (DMSOd^) 1.95 (m, 2H); 2.15 (brd, 2H); 2.42 (m, 2H); 3.01 (d, 2H); 
3.95 (s, 3H); 4.17 (t, 2H); 4.57 (m, 2H); 4.86 (s, IH); 4.95 (s, IH); 7.17 (s, IH); 7,47 (m, IH); 
7.54 (t, IH); 7.65 (dd, IH); 7.80 (s, IH); 8.36 (s, IH); 9.51 (s, IH). 
The starting material was prepared as foUows: 

10 A mixture of 2-amino-4-benzyloxy-5-metiioxybenzamide (J. Med, Chem. 1977, vol 20, 

146-149, lOg, 0.04mol) and Gold's reagent (7.4g, O.OSmol) in dioxane (100ml) was stirred and 
heated at reflux for 24 hours. Sodium acetate (3.02g, 0.037mol) and acetic acid (1.65ml, 
0.029mol) were added to the reaction mixture and it was heated for a further 3 hours. The 
mixture was evaporated, water was added to the residue, the solid was filtered off, washed with 

15 water and dried (MgS04). Recrystallisation firom acetic acid gave 7-benzyloxy-6-methoxy-3,4- 
diliydroquinazolin-4-one (8.7g, 84%). 

A mixture of 7-benzyloxy-6-methoxy-3,4-dihydroquinazolin-4-one (2,82g, O.Olmol), 
thionyl chloride (40ml) and DMF (0.28ml) was stirred and heated to reflux for 1 hour. The 
nuxture was ev^orated, the residue was taken up in toluene and ev^orated to dryness to give 

20 7-benzyloxy-4-chloro-6-methoxyquinazoline (3.45g). 

A solution of 7-benzyloxy-4-chloro-6-methoxyquinazoline (8.35g, 27.8mmol) and 4- 
bromo-2-fluoroaniline (5.65g, 29.7mmol) in 2-propanol (200ml) was heated at reflux for 4 
hours. The resulting precipitate was collected by filtration, washed with 2-propanol and then 
ether and dried under vacuum to give 7-benzyloxy-4-(4-bromo-2-fluoroanilino)-6- 

25 methoxyquinazoline hydrochloride (9.46g, 78%). 

^H NMR Spectrum: (DMSOdc; CD3COOD) 4.0(s, 3H); 5.37(s, 2H); 7.35-7.5(m, 4H); 7.52- 
7.62(m, 4H); 7.8(d, IH); 8.14(9s, IH); 8.79(s, IH) 
MS -ESI: 456 [MH]"' 

Elemental analysis: Found C 54.0 H 3.7 N 8.7 

30 C22Hi7N302BrF 0.9HC1 Requires C 54.2 H 3.7 N 8.6% 

A solution of 7-benzyloxy-4-(4-bromo-2-fluoroanilino)-6-methoxyquinazoline 
hydrochloride (9.4g, 19.1mmol) in TFA (90ml) was heated at reflux for 50 minutes. The 
mixture was allowed to cool and was poured on to ice. The resulting precipitate was collected 
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by filtration and dissolved in methanol (TOml). The solution was adjusted to pH9-10 with 
concentrated aqueous ammonia solution. The mixture was concentrated to half initial volume 
by evaporation. The resulting precipitate was collected by filtration, washed with water and 
then ether, and dried under vacuum to give 4-(4-bromo-2-fluoroanilino)-7-hydroxy-6- 
5 methoxyquinazoline (5,66g, 82%). 

NMR Spectrum: (DMSOd6; CD3COOD) 3.95(s, 3H); 7.09(s, IH); 7.48(s, IH); 7.54(t, IH); 
7.64(d, IH); 7,79(s, IH); 8.31(s, IH) 
MS - ESI: 366 [MH]*" 

Elemental analysis: Found C 49.5 H 3.1 N 11.3 

10 Ci5HnN302BrF Requires C 49.5 H 3.0 N 11.5% 



Example 17 




4-Chloro-6-methoxy-7-{2-[(3a/f,6a5)-tetrahydro-5//^[13]dioxolo[4,5-c]pyrrol-5- 
15 yl]ethoxy}quinazoline (270mg, 0.77mmol) was suspended in 2-propanol (10ml) and 4- 
bromo-2-fluoroaniline (175mg, 0.92nmiol) added. Hydrogen chloride (230p.l of a 4M 
solution in dioxane, 0.92inmol) was added and the mixture heated at reflux for 1.5 hours, 
cooled and the solid filtered off. The solid was dissolved in 7M anomonia in methanol, 
concentrated under reduced pressure, water added and the solid filtered off and dried to give 
20 4-(4-bromo-2-fluoroaiimno)-6-methoxy-7-{2-[(3ai{,6aiS)-tetrahy^ 
c]pyiTol-5-yl]ethoxy}qumazoline (295mg, 76%) as a white solid. 
LC-MS (ESI) 506.9 [M(^^Br)H]"' 

NMR (spectrum): (DMSOda) 2.28 (br d, 2H); 2.80 (t, 2H); 3.12 (d, 2H); 3.95 (s, 3H); 4.24 
(t, 2H); 4.56 (m, 2H); 4.82 (s, IH); 4,97 (s, IH); 7.23 (s, IH); 7.47 (m, IH); 7.54 (t, IH); 7.65 
25 (dd, IH); 7.80 (s, IH); 8.36 (s, IH); 9.51 (s, IH) 

The starting material was prepared as follows: 

(3ai^,6aS)-Tetrahydro-3a^/-[l,3]dioxolo[4,5-c]pyrrole hydrochloride (0.7g, 
4.62mmol), (prepared as described for the starting material in Example 6), potassium 
carbonate (1.6g, 1 1.5mmol) and 2-bromoethanol (0.33ml, 4.62mmol) were heated in 
30 acetonitrile (30ml) at reflux for 2 hours. The mixture was cooled, filtered and concentrated 
under reduced pressure. Column chromatography of the residue (5% 
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methanol/dichloromethane) gave a pale orange oil which was dissolved in methanol, absorbed 
onto an Isolute® SCX column, washed with methanol and eluted with 7N ammonia in 
methanol to give 2-[(3a22,6aS)-tetrahydro-5Jy-[l,3]dioxolo[4,5-c]pyiTol-^ (313mg, 
43%) as a pale yellow oil. 
5 NMR (spectrum): (CDCI3) 2.29 (m, 3H); 2,59 (t, 2H); 3.17 (d, 2H); 3.63 (t, 2H); 4.60 (m, 
2H); 4.92 (s, IH); 5.09 (s, IH) 

4-Chloro-7-hydroxy-6-methoxyquitiazoline (330mg, 1.57mmol), (prepared as described for 
the starting material in Example 1), 2-[(3a/?,6aS)-tetrahydro-5Jy-[l,3]dioxolo[4,5-c]pyrrol-5- 
yl]ethanol (300mg, L88mmol) and triphenylphosphine (494mg, 1.88mmol) were stirred in 

10 dichloromelhane (10ml) and cooled in an ice/water bath. Diisopropyl azodicarboxylate 
(371 p,l, 1.88mmol) in dichloromethane (2ml) was slowly added and the mixture stirred at 
room temperature for 3 hours before being concentrated under reduced pressure. Column 
chromatography of the residue (l%-2% methanol/dichloromethane) gave 4-chloro-6- 
methoxy-7-{2-[(3a/?,6a^-tetrahydro-5iy-[l,3]dioxolo[4,5-c]pyrrol-5^^^^ 

15 (28Qmg, 51%) as a white solid. 
LC-MS (EST) 352 and 354 [MH]"^ 

NMR (spectrum): (DMSOde) 2.28 (d, 2H); 2.82 (t, 2H); 3.12 (d, 2H); 4.01 (s, 3H); 4.33 (t, 
2H); 4.56 (m, 2H); 4.81 (s, IH); 4.96 (s, IH); 7.41 (s, IH); 7.50 (s, IH); 8.88 (s, IH) 

20 Example 18 

The following illustrate representative pharmaceutical dosage forms containing the 
compound of formula I, or a pharmaceutically acceptable salt thereof (hereafter compound X)y 
for therapeutic or prophylactic use in humans: 



Tablet I 


ms/tablet 


Compound X 


100 


Lactose PkEur 


182.75 


Croscannellose sodium 


12.0 


Maize starch paste (5% w/v paste) 


2.25 


Magnesium stearate 


3.0 



(b) Tablet n 

Compound X 



mg/tablet 
50 
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Lactose Ph,Eur 223.75 

Croscaimellose sodium 6.0 

Maize starch IS.O 

Polyvinylpyrrolidone (5% w/v paste) 2.25 

5 Magnesium stearate 3.0 

(c) Tablet m me/tablet 
Compound X 1.0 
Lactose Ph.Eur 93.25 

10 Croscaimellose sodium 4.0 

Maize starch paste (5% w/v paste) 0.75 

Magnesium stearate 1 .0 

(d) Capsule mg/cansule 
15 Con^)oundX 10 

Lactose Ph.Eur 488.5 

Magnesium stearate 1 .5 

(e) Injection I (50 mg/ml) 
20 Compound X 5.0% w/v 

IM Sodium hydroxide solution 1 5.0% v/v 
O.IM Hydrochloric acid 
(to adjust pH to 7.6) 

Polyethylene glycol 400 4.5% w/v 
25 Water for injection to 1 00% 

(f) Injection n 10 mg/ml^ 
Compound X 1 .0% w/v 
Sodium phosphate BP 3 .6% w/v 

30 0. IM Sodium hydroxide solution 15.0% v/v 

Water for injection to 100% 
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(g) Ihiection HI 



(lmg/ml,buffered to pH61 
0.1% w/v 



Compound X 
Sodium phosphate BP 
Citric acid 



2.26% w/v 



0.38% w/v 



5 



Polyethylene glycol 400 



3,5% w/v 



Water for injection to 100% 

Note 

The above formulations may be obtained by conventional procedures well known in the 
pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional means, for 
1 0 example to provide a coating of cellulose acetate phthalate. 



